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I.  The  Purpose  of  Encouraging  the  Development  of  Albacore  Fishing 

Grounds 

In  the  last  fiscal  year  grants  in  aid  were  made  to  the  ten  prefectures 
and  one  metropolitan  district  of  Tokyo,  Akita,  Aomori,  Iwate,  Miyagi, 
Fukushima,  Chiba,  Kanagawa,  Shizuoka,  /ichi,  and  Mie  with  the  object  of 
stimulating  the  export  trade  and  stabilizing  the  economic  position  of  the 
fishermen  by  increasing  the  production  of  albacore,  one  of  our  nation's  most 
important  marine  products.  These  prefectures  used  their  deepsea  fishery 
patrol  vessels  to  carry  out  operations  to  develop  albacore  fishing  grounds 
with  these  subsidies.  As  a  result  good  fishing  grounds  were  discovered  in 
the  North  Central  Pacific  area,  however,  it  was  recognized  that  continuing 
detailed  siirveys  would  be  required  in  order  to  induce  ordinary  fishing  ves- 
sels to  exploit  these  grounds.  Consequently  these  operations  were  again 
subsidized  in  this  fiscal  year  and  as  a  result  the  true  value  of  these  fish- 
ing grounds  has  been  made  clear. 

II.  Items  Concerning  the  Plans  for  Carrying  Out  the  Program  of 

Encotfragement 

1,  Outline  2£  the  Albacore  Fishing  Grounds  Development  Conference. 

In  continuation  of  the  previous  year's  program,  inquiries  v/ere  made  of 
those  prefectures  vrtiich  are  most  deeply  concerned  with  the  albacore  fishery 
to  ascertain  i^rtiether  or  not  they  were  interested  in  carrying  on  operations 
to  develop  the  albacore  fishing  grounds.  As  the  eight  prefectures  and  one 
metropolitan  district  of  Tokyo,  Aichi,  Miyagi,  Aomori,  Chiba,  /Jtita,  Iwate, 
Kanagawa,  and  Mie  expressed  an  interest  in  such  a  project,  a  conference  of 
cognizant  officials  from  these  prefectiures  was  held. at  the  Ministry  of 
Agriculture  and  Forestry  on  March  13,  1939.  The  Chief  of  the  Fisheries 
Bureau  gave  a  talk  on  the  development  of  the  albacore  fishing  grounds,  and 
the  conditions  for  the  granting  of  subsidies  for  this  work  were  presented. 
In  addition  discussions  were  held  concerning  various  concrete  matters  related 
to  the  development  of  fishing  grounds.  The  persons  attending  the  conference, 
the  speech  by  the  Chief  of  the  Bureau,  the  conditions  for  the  granting  of 
subsidies,  and  the  matters  conferred  upon  were  as  follows: 

Persons  Attending  the  Conference 

Fisheries  Bureau  Officials 

Chief  of  the  Fieheries  Bureau  Nagashige  Tanaka 

Chief  of  the  Section  of  Oceanography  Eizabu:'o  Tachibana 

Technician  Yokichi  Kurita 

Technician  Junichi  lohara 

Technician  Isaku  Takehisa 

Technician  Saburo  Takashima 

Clerk  Shozo  lijima 

Assistant  Technician  Sohoi  Fukai 

Assistant  Technician  Junzaburo  Yamada 

Officials  of  the  Fisheries  Experiment  Station 

Technician  Hisatoshi  I.'arukawa 

Assistant  Technician  Morisaburo  Sakai 


Officials  of  the  Prefectural  Fisheries  Experiment 

Tokyo  Chief,  Oshima  Branch  Station 

Kanagav;a  Chief  of  the  Station 

Chiba  Chief,  Ilatsnura  Branch  Station 
Mie 

Aichi  Chief  of  the  Station 

Iwate  Chief  of  the  Station 

Aomori  Chief  of  the  Station 

Akita  Chief  of  the  Station 


Stations 

lionz aburo  i la/n.  gI  i i 
Mfi.ntio  Songawa 
Shichiro  Kawahara 
Yoshio  Honda 
Kazukp.tau  Komatsu 
Eikicbi  Koinuma 
Nobumasa  Odo 
Mikinosuke  Cmnra 


Speech  by  the  Chief  of  the  Fisheries  Biu'cau 

There  is  hardly  any  further  necessity  to  say  that  the  greatest  duty 
V7hich  has  been  given  those  of  us  T';ho  are  concernod  vath  fisheries  production 
is  to  produce  an  abundance  of  food  for  our  countrymen  and  to  contribute  to 
the  improvement  of  our  intornatioral  trr.de  balance  by  developing  marine  re- 
sources and  increasing  the  supply  of  fitJheries  products,  ^-b   feci  the  gravity 
of  this  responsibility  particularly  today  because  of  the  effects  of  the 
Incident. 

Operations  to  develop  the  albacorc  fishing  grou.nds  -were  carried  nut 
last  year,  but  in  viev   of  the  fact  that  the  development  of  these  grounds  has 
an  extremely  important  meaning  in  regard  to  the  matters  just  mentioned,  '.ve 
are  going  to  carry  on  similar  operations  again  this  year. 

Last  year  was  the  first  time  wc  had  engaged  in  such  a  project,  but 
thanks  to  the  cooperation  of  all  concerned  we  v/ere  able  to  discover  the 
existence  of  promising  new  fishing  grounds  in  the  gv.ncral  area  in  vjhich  we 
had  expected  to  find  t'lem.   I  am  sure  that  you  have  all  made  studios  from 
various  angles  of  your  last  year's  oxpnrienccs  and  that  you  vdll  briig  full 
self-confidence  to  the  planning  of  this  year's  operations.   I  expect,  there- 
fore, that  this  yf-ar  tto  ■^lill   be  several  times  as  successful  as  're  "/ore  l^&t 
year.  I  hope  that  you  ^Till  in  your  task  of  supervi;;ing  and  encouraging  the 
personnel  engaged  in  these  operations  redouble  your  efforts  of  last  y^ar  so 
that  we  may  attain  the  anticipated  results  in  the  development  of  these  fis'h- 
ing  grounds. 

Here  in  the  Bureau  we  have  been  making  detailed  studies  of  the  results 
obtained  by  the  various  vcsscis  which  took  part  in  last  yr ar's  operations. 
As  a  result  vjo  have  thought  it  appropriate  to  shift  the  area  of  op.- rations 
slightly  to  the  northwest  thin  yr   r  to  thft  area  located  bet'7cen  163°  2  and 
165°  W  and  between  30°  and  A5'^   N.   On  this  point,  however,  as  vjell  as  on 
other  aspects  of  this  year's  operating  plans,  v/e  hope  sincerely  that  you  vdll 
all  express  your  opinions  frankly  so  that  the  plans  raai*  be  perfected  and  the; 
success  of  the  vtsnt-jrc  enhanced. 

Matters  Concerning  the  Grantinf^  o^  Subsidies  for  the  Development 

of  Albacore  Grounds 

1.  Ths  subsidy  funds  are  to  be  granted  to  defray  the  follovdng  expenses  of 
fishing  vessels  v/hich  participate  in  the  developm:ent  of  albacore  fishing 
grounds  in  the  North  Central  Pacific  during  the  period  from  May  1  to  October 
31,  1939|  in  accordance  with  a  plan  deemed  suitable  by  the  Minister  of 


Agriculture  and  Forestry,  provided,  hoTrevcr,  thr>.t  the  application  of  such 
funds  to  the  expenses  listed  under  item  (l)  shall  not  exceed  tv:o-thirds  of 
such  expenses,  and  that  the  funds  supplied  to  defray  the  oxpcnaos  listed 
under  items  (2)  to  (u)   shall  not  exceed  the  actual  expenses  incurred, 

(1)  Expenses  for  fishing  gear,  pay  and  food  for  crews,  expenses  for 
expendable  items  in  the  engine  and  deck  departments,  expenses  for 
expendable  items  used  in  fishing,  expenses  for  expendable  items 
used  in  radio-telephone  and  refrigeration  machinery,  expenses  for 
ship  repairs,  insurance  charges,  miscellaneous  expenses 

(2)  Pay  of  supervisory  personnel 

(3)  Expenses  of  reporting  on  the  fishing  situation  by  radio-telephone 
(a)  Various  forms  used  for  reports 

2,  Applicants  for  funds  shall  address  their  applications  to  the  Minister  of 
AgricultiJiro  and  Forestry  accompanied  by  itemized  statoments  prepared  in 
accordance  vdth  the  appended  Form  No.  1.  These  applications  and  statements 
shall  be  presented  in  duplicate . 

3.  The  Minister  of  Agricult'orc  and  Forestry  shall  receive  si.:ch  applications 
and  for  those  vhich  he  approves  he  shall  furnish  to  the  applicant  a  vyrittcn 
order  for  the  granting  of  albacore  fishing  ground  development  subsidy  funds. 

U.     ^en   applicants  who  have  received  orders  for  grants  of  subsidy  funds  in- 
tend to  make  Important  changes  in  the  operating  period,  operating  area, 
vessel,  engines,  processing  machinery,  and  storage  facilities  listed  in  their 
itemized  statements  of  operations,  they  shall  request  the  approval  of  the 
Minister  of  Agriculture  and  Forestry. 

5.  Applicants  1*0  have  received  orders  for  grants  of  subsidy  funds  shall  re- 
port to  the  Minister  v;ithout  delay  the  beginning  and  completion  of  their 
operations, 

6.  When  approved  applicants  have  completed  their  period  of  operations,  they 
shall  forward  to  the  Plinistcr  a  request  for  subsidy  funds  accompanied  by  logs  ■ 
of  operations  and  a  detailed  account  of  income  and  expenditures.  This  account 
must  be  supplied  in  duplicate. 

7.  Approved  applicants  3h';.ll  present  a  report  of  results  prepared  in  accord- 
ance v^ith  the  appended  Form  No,  2.  The  Minister  may  require  the  submission 
of  other  documents  as  he  sees  fit, 

8.  In  case  an  approved  applicant  fails  to  follon  the  orders  of  the  Minister 
of  Agriculture  and  Forestry  or  in  case  the  number  of  days  of  operation  does 
not  equal  three-fourths  of  the  oper-^.ting  period,  the  grant  of  funds  may  bo 
revoked  or  a  part  of  the  subsidy  may  bo  -"dthhcld,  hor;ever,  days  spent  in 
taking  refuge  from  dangers,  in  taking  on  wood,  water,  provisions,  and  bait, 
in  landing  the  catch,  and  in  repairing  fishing  gear,  as  well  as  tho  numbor  of 
days  spent  in  transit  or  at  anchor  as  deemed  necessary  by  the  Minister  \il11 
be  regarded  as  days  of  operation. 


Form  No.  1 

Itemized  Statement  of  Operations 
^The  details  of  the  form  have  been  omitted. _/ 

Form  for  Budget  of  Income  and  Expcnditui-cs 
(The  detailed  account  of  income  and  expenditures  is  also  to  follow  this  form) 
£  The  details  of  this  form  have  been  omitted. _/ 

Form  No.  2 

Report  of  the  Results  of  Development  of  Albacore  Groixnds 

(A)  Report  to  be  sent  by  radio  from  vessels  on  the  fishing  grounds 

Items  and  order  in  which  they  are  to  be  transmitted 

1.  Date  of  operation 

2.  Position  of  fishing  ground 

3.  Surface  temperature  on  the  fishing  ground 
A*  Catch  by  number  of  each  soecics 

5.  Course  on  \*ich  the  vessel  is  proccoding 

(B)  Report  to  be  submitted  at  the  conclusion  of  each  cruise 

_  (see  appended  form) 

^  This  form  has  been  omitted  from  the  translation. _/ 

(C)  Report  to  be  Submitted  at  the  Conclusion  of  the  Operating  Period 

/This  form  has  been  omitted  from  the  translation. _/ 

Matters  Conferred  Upon  Tfi-th  Regard  to  the  Development  of  the 
Albacore  Fishing  Grounds 

1.  Matters  concerning  methods  of  operation 

(a)  Fishing  gear  employed  to  be  longlinos,  polo  and  line,  and  trolling 
lines,  -Tith  longlines  as  the  principal  gear. 

(b)  Investigation  of  the  fishing  situation  and  the  oceanographic 
conditions  on  the  fishing  grounds  to  follow  the  methods  used 
hitherto  in  "Coordinated  Tuna  Fishery  Investigations", 

2.  flatters  concerning  areas  of  operation 

Operating  areas  ¥.111  be  as  shov/n  in  Anpondix  A.  That  portion  of  the 
arcr  which  lies  cast  of  175°  west  longitude  is  Area  1,  the  portion  west 
of  175°  west  longitude  and  east  of  175°  east  longitude  is  Area  2,  and 
that  which  lies  west  of  175°  east  longitude  is  Area  3.  Assignment  of 
areas  v/ill  be  as  follovv's: 

/  See  next  page_7 

3.  Matters  concerning  the  period  of  operations 

The  period  of  operations  for  all  vessels  will  be  from  May  1  to  October 
31.  Vessels  operating  in  Areas  1  and  2  vdll  each  make  three  cruises 
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and  vessels  operating  in  Area  3  will  make  four  cruises  each, 
U.     Matters  concerning  communicating  methods 

(a)  A  detailed  division  of  the  operating  areas  \d.ll  be  made  as  diovm  in 
Appendix  A  and  the  symbols  supplied  for  the  coordinates  will  be  used 
to  simplify  communications, 

(b)  Liaison  between  the  participating  vessels  and  the  Fisheries  Bureau 
or  the  Fisheries  Experiment  Station  will  insofar  as  possible  be 
maintained  through  the  fisheries  experiment  station  to  v*iich  the 
vessel  is  attached, 

(c)  'Slhen  a  participating  vessel  leaves  port  or  returns  to  port  it  mil 
speedily  inform  the  Chief  of  the  Fisheries  Bureau,  the  Chief  of  the 
Fisheries  rbcporimcnt  Station,  and  all  prefectural  fisheries  experi- 
ment stations  which  have  patrol  vessels  engaged  in  the  operation, 

5.  Matters  concerning  reports  of  results 

(a)  Concerning  daily  fishing  situation  reports 

Tilhon  operations  on  the  fishing  grounds  have  been  begun,  the 
following  items  vdll  be  spec;dily  reported  daily  by  radio  via  the 
cognizant  prefectural  fisheries  experiment  station  to  the  Chief 
of  the  Fisheries  Bureau  and  the  Chief  of  the  Fisheries  Experiment 
Station. 

(1)  Items  to  be  reported 

Date  of  operation 

Position  of  fishing  ground 

Surface  water  temperature  on  the  fishing  ground 

Number  of  fish  taken  by  species 

Course  on  which  the  vessel  is  proceeding  (or  about  to  proceed) 

(2)  The  dispatch  vlll  be  in  the  follov7ing  order  and  with  the 
symbols  indicated 

/^Details  of  communications  procedure  have  been  omitted  from 

the  translation.  _y 

(b)  Matters  concerning  the  reports  of  the  fishing  situation  and 
ocoanographical  conditions  for  each  cruise 

At  the  conclusion  of  each  cruise  a  report  in  the  form  shown  in 
Appendix  B,  together  vath  a  chart  of  the  vessel's  track,  nill  be 
forwarded  to  the  Chief  of  the  Fisheries  Bureau  and  the  Chief  of  the 
Fisheries  Experimental  Station. 

(c)  Itatters  concerning  the  reports  to  be  submitted  at  the  end  of  the 
operating  period 


;  .  s'.:' 
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At  the  end  of  the  operating  period  a  report  on  the  items  sho^;n 
in  Appendix  C  will  be  prepared  and  forwarded  together  ^.th  a 
log  of  the  operations  to  the  Minister  of  Agriculturo  and 
Forestry. 

(d)  Unofficial  publication  of  information  on  the  fishing  situation  and 
the  results  of  the  operations  vdll  be  made  only  after  consultation 
with  the  Chief  of  the  Fisheries  Bureau, 

2.  Vessel  Personnel  and  the  Operation  of  Private  Radio-telephone  Facilities 

(a)  Goncerning  officers  of  the  vessels 

With  regard  to  the  ratings  of  officers  of  the  vessels  operating  in  Areas 
1  and  2  in  the  albacore  fishing  grounds  dcvGlopmcnt  program,  they  should 
conform  to  Operating  Limitations  Type  3-A,  but  in  case  it  is  difficult 
to  get  officers  with  this  rating  permission  is  given  to  lower  the  re- 
quirements as  provided  in  Sections  18  and  19  of  the  Regulations  for  the 
Administration  of  the  Emergency  Shipping  Control  Law, 

(Reference) 

Ministry  of  Communications  Directive  No,  134-1 

l_   The  text  of  this  directive  has  been  omitted  from  the  translations.  _/ 

(B)  Concerning  the  Operation  of  Private  Radio-telephone  Facilities 

In  order  to  attain  the  objectives  of  this  operation  it  is  necessary  that 
the  vessels  operating  in  each  area  keep  a  close  liaison  concerning  the 
fishing  situation,  oceanographic  conditions,  and  the  positions  and  move- 
ments of  the  vessels.  Therefore,  negotiations  having  been  made  'ffith  the 
Ministry  of  Communications  to  permit  these  communications,  vessels  are 
to  request  and  obtain  the  permission  of  the  Chief  of  the  Communications 
Station  having  jurisdiction  over  them  to  m.ako  changes  in  the  employment 
of  their  facilities  as  provided  in  Section  5  of  the  Private  Radio- 
telephone Regulations, 

III,  Conditions  Under  '/ilhich  the  Operations  Wore  Carried  Out 

(l)  Outline  of  the  Execution  of  the  Operations 

This  year's  operations  v/ere  participated  in  by  one  metropolitan  district 
and  eight  prefectures,  and  nine  large  patrol  vessels  of  several  hundred  tons 
gross  tonnage  were  employed.  Table  1  she '73  the  areas  of  operation  and  the 
names  of  the  vessels,  while  Table  2  shows  the  supervisory  personnel  and  the 
crews  of  the  vessels. 

As  shown  on  Chart  2,  the  first  vessel  to  begin  operations  was  the  Chiba 
Prefecture  patrol  vessel  Fusa  Maru,  which  sailed  from  Katsuura  on  M'-y  10  and 
began  fishing  May  21,   It  v:as  follov/ed  by  the  Musashi  feru  from  Tokyo,  the 
/ikita  ftiru  from  Akita,  the  Sagami  Maru  from  Kanagawa,  and  the  Shiratori  Wlaru 
from  Aichi,  making  five  vessels  which  were  in  operation  in  May.  In  Juno 
besides  the  Aomori  Maru  there  were  eight  vessels,  and  in  July  there  wore 
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also  eight  in  addition  to  the  Miyagi  Mnru,  In  .'ug^Jist  there  were  two  vessels 
besides  the  Miyagi  Marn,  and  in  September  five  wore  operating  in  addition 
to  the  Shiratori  Maru.  The  Aomori's  engines  broke  down  and  she  returned  to 
port  without  fishing.  In  October  five  vessels  besides  the  Miyagi  Man 
operated.  On  October  31  the  operations  were  v;ound  up  and  on  November  12  the 
Aomori  Maru  returned  to  Misaki,  marking  the  end  of  the  operations  for  this 
year.  The  total  number  of  vessel  operations  totaled  29  (see  Chart  2).  The 
gear  used  was  chiefly  the  longliues  described  in  Table  3. 

(2)  Outline  of  the  results  of  the  operations 

The  results  of  the  operations  of  each  vessel  are  shown  in  Table  Ut 
Combined  Results  of  Operationsj  Table  5,  Results  of  Operations  for  Each 
Voyage;  Table  6,  Report  of  Results  of  Each  Voyage  for  Each  Vessel  j  and 
Figure  3,  Track  Charts  of  Each  Vessel.  The  albacorc  catch  ratio  shov/n  in 
Tables  U   and  5  is  the  percentage  obtained  by  dividing  the  number  of  albacorc 
taken  by  the  number  of  hooks  on  the  longlines  employed. 


_  Table  2  Personnel  of  Participating  Vessels 
£   This  table  has  been  omitted  from  the  translation. _/ 

/  Tables  U   and  5  are  inserted  here.  There  then  follows  in  the  original  Table 
6,  wtiich  is  the  complete  fishing  log  for  each  trip  of  each  vessel.  These 
log  sheets  have  been  omitted  from  the  translation  because  most  of  the  essen- 
tial information  contained  in  them  is  presented  in  Tables  4  and  5.  Table  6 
is  followed  by  the  track  charts  of  each  vessel, _/ 
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/~Data  frora_7  Table  3  Table  of  Longlinc  Gear 

/""tnJ7  1  sun  r  1.2  inches,  1  shaku  r  0.994  foot,  1  momne  r  0.1325  n^  ^c  ■ 
A  Japanese  fathom  is  approximately  5  feet  long.  The  vjcight  of  liuo  in   i,,'  ■  a 
as  so  many  piomme  per  fathom.  Sekiyama  is  the  type  of  lino  used  to  connect 
the  main  part  of  a  branch  line  and  the  wire  leader.  It  is  made  of  a  homp  or 
wire  core  wrapped  with  cotton.  Hook  length  is  the  total  length  from  cyo  to 
point  around  the  curve  of  the  hook. 

Shiratori  Maru  of  Aichi  Prefecture  -  269.78  tons,  4-50  HP 

Trunk  Lines  -  Cotton,  3x3  strands,  loft-twist,  10  count  weighing  10 
momme  per  l^  Japanese_y  fathom,  each  150  fathoms  long. 

Branch  Lines  - 

Large  -  Cotton,  3x3  strands,  left- twist,  10  count  weighing  11  momme. 
6  fathoms  long,  3  lines  per  basket.  Brass  swivels-Large  3 

Small  -  Same  material  as  large  branches,  10  count  weighing  7  momme . 
U   fathoms  long,  8  lines  per  basket.  Brass  swivels-small  8 

Sekiyama  -  3x3  strands  on  a  v/ire  core,  same  material  for  both  latgo  and 
small  branch  lines.  U   fathoms  long  on  large  lines,  3  fathoms  on  small 
lines. 

Wire  -  3x3  strands,  1.8  fathoms  long  on  the  large  branches,  1.5  on  the 
small. 

Hooks  -  Zinc-plated  iron,  1^,5   sun  size,  and  3.0  sun  size. 

Float  Lines  -  Manila,  3x3  left  twist,  7  momme.  12,5  fathoms  long,  1 
line  per  basket. 

Floats  -  glass  balls,  10  inches  in  diameter. 

This  vessel  carried  200  baskets  of  line. 

Miyagi  Maru  of  Miyagi  Prefecture  -  2^8.22  tons,  ^00  HP 

Trunk  Lines  -  Cotton,  3x3  tv7ist,  9  momme .  195  fathoms  long. 

Large  Branches  -  Cotton,  3x3  tv/ist,  9  momme,  7  fathoms  long,  2  lines  per 
basket.  Sekiyama  is  3x3  twist  on  a  core  of  Yashu  hemp  3  fathoms  long. 
Wire  is  3x3  No. 26  2.0  fathoms  long.  Hooka  are  tinned  iron,  A.O  sun  size. 

Small  Branches  -  Same  material,  8  momme .  3  fathoms  long, ' 10  linos  per 
basket.  Sekiyama  is  3x3  twist  on  a  core  of  Yashu  hemp  and  is  2.5 
fathoms  long,  ''■^ire  is  same  size  and  kind  as  on  largo  bi^anches.  Hooks  are 
same  typo  as  on  largo  branches  but  are  3.2  sun  long. 

Float  Lines  -  4-strand  Manila,  7  mommo  weight,  15  fathoms  long,  2  per 
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data  froin  Tabic  3  /Continue^ 
basket. 

Floats  -  Paulownia  logs,  3  sun  in  diameter  and  four  shahu  long. 
This  vessel  carried  300  baskets  of  longlines. 


Aomori  Maru  from  Apmori  Prefecture  -  185.88  tons,  320  IIP 

Trunk  Lines  -  3x3  twist  cotton,  9  mommc  v;eight,  180  fathoms  long. 

Large  Branches  -  Cotton,  3x3  twist,  9  momino  weight,  7  fathoms  long, 
2  lines  per  basket. 

Small  Branches  -  Same  type  of  line  as  large  branches,  6  momme  weight, 
U  fathoms  long,  9  lines  per  basket. 

Sekiyama  -  3x3  strands  on  a  9-strand  wire  core,  U   fathoms  long,  on  the 
large  branch  lines.  Small  branch  lines  evidently  have  no  sekiyama. 

Wire  -  3x4,  strands,  1.5  fathoms  long  on  the  largo  branches.  3x3  strands 
2  fathoms  long  on  the  small  branches. 

Hooks  -  Tinned  iron,  ^.0  sufl  lo"g  ofi  'the  large  branches,  2.8  sun  long 
on  the  small  branches. 

Float  Lines  -  Cotton  3x3  strands,  9  momme  weight,  10  fathoms  long, 
1  line  per  basket. 

Floats  -  Glass  balls,  9  suS  diameter. 

This  vessel  carried  200  baskets  of  longlines. 


Fusa  Maru  of  Chiba  Prefecture  -  176.60  tons,  320  HP 

Trunk  Lines  -  Manila,  10  momme  weight,  150  fathoms. 

Large  Branches  -  Manila,  10  inomme  weight,  7.5  fathoms  long,  3  lines 
per  basket.  The  sekiyama  is  cotton  on  a  hemp  core  and  is  3  fathoms 
long.  The  wire  is  Zpc2"strands  (530  pounds)  and  is  9  shaku  long.  The 
hooks  are  Jilurakami  "Supreme",  A.O  sun  long. 

Small  Branches  -  Cotton  line,  5  momme  weight,  5  fathoms  long,  8  linos 
per  basket.  Apparently  no  sokivama  is  used.  The  vare  is  3x3  strands, 
9  shaku  long.  Hooks  are  of  the  same  type  as  those  used  on  the  large 
branches  but  are  only  2.8  sun  long. 

Float  Lines  -  Manila,  8  momme  weight,  18  fathoms  long,  1  line  per 
basket. 
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data  from  Table  3  /~Continued_7 

Floats  -  Glass  balls,  12  sun  in  diameter. 
This  vessel  carried  170  baskets  of  gear. 


Iwate  Maru  of  Ir;ate  Prefecture  -  158.^2  tons,  250  HP 

Trunk  Lines  -  Cotton,  8  momme  weight,  180  fathoms  long. 

Large  Branches  -  Cotton,  8  momme  weight,  5  fathoms  long,  3  lines  per 
basket.  Brass  svavels,  size  Large  3.  The  sekiyama  has  a  core  of  No. 26 
wire  and  is  3  fathoms  long.  The  wire  leader  is  3x4.  strands  of  No. 28  v.lrc 
and  is  1,5  fathoms  long.  The  hooks  are  tinned  iron  3.5  sun  long. 

Small  Branches  -  Cotton,  7  nonne  v/cight,  2  fathoms  long,  8  lines  per 
bacjket.  SvTivels  are  brass,  size  Small  8.  The  sekiyama  has  a  core  of 
No, 29  wire  and  is  2  fathoms  long.  The  xvire  leader  is  3x3  strands  of 
No. 29  wire  and  is  1.5  fathoms  long.  The  hooks  are  tinned  iron  and  are 
2,8  sun  long. 

Float  Lines  -  Cotton,  7  momme  weight,  18  fathoms  long,  1  line  per 
basket. 

Floats  -  Glass  balls,  9  sun  in  diameter. 

This  vessel  carried  100  baskets  of  gear. 


Akita  filaru  of  "kita  Prefecture  -  139.4-9  tons,  250  HP 

Trunk  Lines  -  Cotton,  3x3  strands,  10  momme  v.Tsight,  200  fathoms  long. 

Large  Branches  -  Cotton,  3x3  strand,  10  momm.e  weight,  8  fathoms  long, 
2  lines  per  basket.  Swivels  are  brass,  size  Large  2.  The  sekiyoma  has 
a  core  of  No. 26  wire  and  is  4.,  5  fathoms  long.  The  mre  leader  is  3x4. 
strands  of  No. 29  wire  and  is  1.5  fathoms  long.  The  hooks  are  tinned 
iron  and  are  4.0  sun  long. 

Small  Branches  -  Cotton,  3x3  strand,  5  momme  weight,  2  fathom.s  long, 
9  lines  per  basket.  Brass  swivels,  size  Small  9.  The  sekiyama  is  made 
on  a  core  of  No. 29  vdre  and  is  3  fathoms  long.  The  leader  is  3x3  strandc 
of  No. 29  v.'ire  and  is  1.5  fathoms  long.  The  hooks  are  tinned  iron  -.ad 
are  2.8  sun  long. 

Float  Lines  -  Cotton,  3x3  strands,  5  momme  i^eight,  20  fathoms  long,  1 
line  per  basket. 

Floats  -  Glass  balls,  10  sun  in  diameter. 

This  vessel  carried  200  baskets  of  gear. 
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data  from  Table  3  /"Continued_7 

Kamiii  Maru  of  Mie  Prefecture  -  138,30  tons,  275  HP 

Trunk  Lines  -  Manila,  10  nommc  v/eight,  150  fathoms  long. 

Large  Branches  -  Manila,  10  momme  v/eight,  12  fathons  long,  3  lines 
per  basket.  Brass  swivels,  size  Large  3.  Sekiyama  is  3x3  str-'nds  on  a 
core  of  No. 29  wire  and  is  U   fathoms  long.  Loader  is  3x3  strands  of  No.2£ 
wire  1  fathom  long.  Hooks  are  iron  and  are  i^..2   sun  long. 

Small  Branches  -  Cotton  line,  6  momme  weight,  U,5   fathoms  Icng,  3  lines 
per  basket.  Brass  s^dvels,  size  Small  6.  No  Sek5yar..a.  Leader  is  3x3 
strands  of  No. 23  wire  and  is  U   shaku  long.  Hooks  arc  iron,  2.8  sun  long. 

Float  Lines  -  Cotton,  8  momme  weight,  18  fathoms  long,  1  line  per 
basket. 

Floats  -  Paulownia  logs  35  sun  long,  and  glass  balls  8  sun  in  diameter. 

This  vessel  carried  150  baskets  of  gear. 

Sagami  Maru  of  Kanagavra  Profccture  -  136.00  tons,  250  HP 

Trunk  Lines  -  Llanila  and  3x3  strand  cotton,  the  Ffenila  of  8  momme 
weight  and  the  cotton  of  10  r.omno.  The  lines  are  180  fathoms  long. 

Large  Branches  -  Cotton,  3x3  strands,  10  momme  '.^eirht,  7  fathoms  long, 
3  lines  per  basket.  No  swivels.  Sekiyama  is  3x3  strands  on  a  core  of 
No. 26  TTire  and  is  U   fathoms  long.  Leader  is  3x3  strands  of  i;o.26  vdrG 
and  is  2.0  fathoms  long.  Hooks  arc  tinned  iron  and  arc  4..0  sun  long. 

Small  Branches  -  Cotton,  3x3  strands,  7  momme  weight,  U  fathoms  long, 
8  lines  per  basket.  Brass  swivels,  size  Snail  8.  Sekiyama  is  3:c3 
strands  on  a  core  of  No, 29  ''Tiro  and  is  1,5  fathoms  long.  Leader  is 
3x3  strands  of  Ho. 29  ^'Tire  and  is  2  fathoms  long.  Hooks  are  ti.nnod 
iron,  3.0  and  2,8  sun  long. 

Float  Linos  -  Manila,  8  momme  weight,  20  fathoms  long,  1  line  per 
basket. 

Floats  -  Paulownia  lot;s  35  suB  long*  ^'^^   glass  balls  10  sun  in 
diameter. 

This  vessel  carried  190  baskets  of  zooTt 


f.'usashi  r-'aru  of  Tokyo  Metropolitan  District  -  lO/^..  5U   tons,  250  HP 
Tr'gnk  Linos  -  Cotton,  10  momme  weight,  130  fathoms  long. 
Larf:e  Branches  -  Cotton,  10  momme  weight,  8  fathoms  long,  2  lines  per 
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basket.  Brass  s-rlvols,  size  Larjjc  2.  Sokiyav;r.  is  3x4.  str'-'.nds  on  n  core 
of  TTire  and  is  ^  fnthoms  long.  Leader  is  i^xi  str-T'.nds  of  rlro  2  fathers 
long.  Hooks  are  tinned  iron  ^..O  s\in  long. 

Small  Branches  -  Cotton,  6  nonno  weifjht,  5  fathoms  long,  8  linos  per 
basket.  Brass  swivels,  size  Small  8,  Sekiyamn  is  3x3  strands  on  a 
vdre  core  and  is  2  fathoms  Ion;;-.  Leader  is  3x3  strands  of  r.lro  2,0 
fathoms  long.  Hooks  arc  tinned  iron  2,0  sun  long. 

Float  Lines  -  Cotton,  6  mommo  v.^cight,  12  fathoms  long,  1  lino  per  baskot 

Floats  -  Paulownin.  logs  4  sjan  in  diameter  and  3  shaku  long.  Glass  balls 
10  sun  in  diameter. 

This  vessel  carried  100  baskets  of  gear. 
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l_  Tablo  accompanying  track  chart,   Aomori  rfcru_7 


Cruise  No. 

1         ! 
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/^Table  accompanying  tract  chart,  Sagami  Maru_7-Continued. 


C^v.li'o  No 

,  3 

'"  "- 

Crui£3  r:o. 

•^ 
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Date 

Stii.'j'aoe 

Albacore 

Date 

£ui-f'ace 

Alba core 

No. 

Watei- 

catoh  (No. 

''.'ater 
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Tenpcrabure 

of  fish) 
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of  fish) 

1 
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/  Table  accompanying  tract  chart,  Musashi  Maru_7 


Cruise  No. 

1 

Cruise  No,  2 

Stetion 

Dete 

Surfcce 

Albacore 

Date 

Surface 

Albf'core 

Mo. 

Water 

cctch  (!:o. 

Water 

catch  (Nc. 

Tenperoture 

of  fish) 

Tenperature 

of  fish) 

1 

5-12 

18.1 

* 

6-16 

21.2 

* 

2 

13 

17.9 

* 

17 

20.9 

* 

3 

U 

17.7 

* 

18 

20.5 

* 

U       1 

15 

18.5 

* 

19 

18.3 

* 

5   i 

16 

21.0 

* 

20 

18.0 

* 

6 

17 

22.0 

* 

21 

19.2 

* 

7 

18 

20.1 

0 

22 

18.5 

* 

8 

19 

20.8 

* 

23 

18.8 

0 

9 

20 

19.0 

0 

2U 

19.0 

0 

10 

21 

18.8 

* 

25 
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•X- 

11 

22 

17.0 
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23 

17.0 
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27 
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* 
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/  Table  accompanying  tract  chart,  f.^sashi  Maru_7  -Continued 


Or.iiso  Fo. 

3 

Cruise  No,  4 

Station 

Date 

Swiroce 

Alba core 

Date 

Surface 

Alba core 

No. 

T;n.".'Or 

ccts'i  (I'o. 

I'Jater 

catch  (l!o« 

TenpeL-cture 

cf  fish) 

Tenpci'cture 

of  fish) 

1 

7-25 

25.6 

■X- 

8-30 
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■(3)     ';.csults  of  Operatic.E   of  '/si-els   n^    -icV)  ^  cir  viclo-jii^i-f 

'ro'^octuro 

Onerutions  renorts  s'ib'nltt:!c;    i■^  acnordanc?,  ^.  i.t"i  "^orn    in.  ^   (G)    0:^  the 
Particu3.ars   of  tbs  '.irantin''t  cf  buboiuius  foi-  tiie  '"civslopraeat  o£    ilbacoro 
Fishin^T  Grounds  ar^  as  t'ollovsi 

Aichi  Prdfecture 

1.  Vessel  -  S^iratciri  Maru 

2.  lyoe  of  opercxtlons  -  Exploration  of  ilbacore  fishing  fjrounda 

3.  Cutlinr:   of  operations 

;Vork  en  th9  hull  and  engine  of  this  vessel  was  completed  in  April,  1939, 
and  the  construction  of  fishing  gear  vtas   b-^oun  on  May  3 .  On  the  llt,.'i  the 
vessel  depart-cd  I'iya  Har-bor  and  put  in  at  3h:.::iEu  to  correct  the  convoass 
error  and  to  take  on  scpg  fishing  cu^pliPD.  On  the  1/th  the  vesfsei  put  in 
at  Kisaki  and  leaded  baitj  ice,  and  fret^h  water.  V;iuh  all  preparatr-.chs  for 
the  survey  completed  the  operations  described  below  ^lera   begun.   In  the 
trips  to  and  from  the  fishing  grounds  Great  Circle  courses  were  always 
followed  in  order  to  cut  down  expenses. 

First  Cruise 

The  vessel  sailed  from  Misaki  on  the  morning  of  MslJ   16  and  headed  for 
the  fishing  grounds.  On  May  27  the  a3signed  operating  area  was  reached 
and  as  oceanographic  observations  indicated  a  favorable  fishing  ground, 
fishing  was  comjiencad  at  once.   As  Y.'as  ej.pectjd..  tha  fishing  pi-Q-ved  to  be 
good  and  the  ves'^el  fished  continuously  for  17  operations,  selucting 
suitable  water  zones  in  the  vicinity.  On  Jime  12  the  vessel  headed  back 
to  port  with  a  full  load.  Arriving  at  Misaki  at  7s00  A.M.  June  23, 
approximately  three-fifths  of  the  catch  Yi/as  landed  and  sold  immediately, 
the  rest  of  it  being  disposed  of  the  following  day.  As  is  shown  in 
Operations  Sunmiary  Table  (l),  the  value  of  the  fish  landed  v;as  ¥  3,665.54, 

On  this  cruise  on  the  v;ay  to  the  fishing  groimds  a  large  school  of 
skipjack  was  seen  on  Ii;ay  17  about  170  mile?  east  of  Inubozakl  in  a  water 
temperature  of  20.3°.  On  the  lE?th  foMr  albacore  were  taken  on  the  trolling 
lines  in  water  of  15.6°.  On  the  19th  five  albacore  were  taken  in  T/atar  of 
14.. 5-17°,  and  on  the  20th  nine  ¥;ere  taken  in  water  temperatures  of 
16.9-17.5°. 

"'ater  temperatures  on  the  fishing  Trounds  ranged  from  16.5°  to  19.5°, 
for  an  average  of  about  17.7°.  The  sea  was  generally  calm  and  the  fishing 
was  good. 

Since  on  this  cruise  there  were  good  prospects  of  getting  a  full  load 
right  from  the  start,  only  the  fins  (and  I6  c'cins)  of  most  of  the  sharks 
/Galeus  glaucus_7  were  taken.  In  order  to  save  space  for  fish  stowage  in 
the  lalitar  JDart  of  the  cruise  some  of  the  sharks  were  kept  in  iced  brine. 
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Second  Criiise 

The  vessel  sailed  from  Vlya   Harbor  ot  ?:30  P,M.  on  July  1.-,  4t  "^\X 
A.M.  on  the  2nd  it  put  in  at  Misaki  an-f-  immGdiately  nado   all  preparations 
for  fishing.  On  July  5  loading  was  completed  and  at  noon  the  vaspfil 
sailed  from  Misaki  anP  headed  directly  for  the  fishing  groards.  The 
assigned  area  was  reached  on  July  16  and  the  survey  was  boifon  i'.ninediat.r^ly^ 
The  water  temperatures  were  felt  to  bo  rather  high  and  the  vassel  Q'raauaily 
proceeded  to  the  north  and  east.  By  July  31  the  easternmost  Gdo;o  o''  the 
area  was  reached,  but  since  the  date  for  the  carrying  out  of  the  siraul- 
taneous  oceanographic  observations  in  the  North  Pacific  v-'as  approaching, 
the  investigations  were  temporarily  suspended  and  the  vessel  headed  for 
home.  Strong  westerly  winds  continuing  day  after  day  delayer!  the  return, 
and  the  vessel  arrived  at  ilisaki  at  11:00  P.M.  on  August  1-4.  The  market 
was  not  open  on  the  following  day  so  the  catch  was  landed  and  sold  on  the 
16 th.  As  is  shown  in  Operations  Summary  Table  (l),  the  value  of  the  fish 
landed  was  ¥  3,639.92. 

On  the  way  to  the  fishing  grounds  on  this  cruise  the  trolling  linos 
took  two  skipjack  on  July  9  in  water  of  19.5°  temperature.  On  the  12th  in 
water  of  19.5  skipjack  were  hooked  three  or  four  times,  but  the  vessel  was 
proceeding  at  high  speed  and  they  all  got  off  the  hock.  On  the  fishing 
grounds  the  temperatures  during  this  cruise  were  at  first  from  19.5°  to 
21°,  but  as  operations  were  gradually  shifted  to  the  northeast  temperatures 
of  15.5°  to  1^.7°  7jere  encountered.  The  sea  v;?.s  generally  calm  and  when 
the  atmospheric  temperature  v/as  between  16°  and  13°  there  v/as  a  great  deal 
of  dense  fog. 

After  the  completion  of  this  cruise  work  was  begun  on  the  oceanographic 
observations.  Observations  300  miles  south  of  Honshu  vcre  completed  on 
August  29. 

It  was  decided  to  continue  the  survey  from  the  point  where  it  had  been 
left  off  on  the  preceding  cruiso. 

Third  Cruise 

The  vessel  sailed  from  Miya  Harbor  at  4-! 00  P.M.  on  September  3,  and 
arrived  at  Misaki  at  10:00  A.M.  the  folio- ;ing  day.  All  preparations  for 
fishing  7;ere  made  at  once.  On  September  6  at  noon  the  vessel  sailed  from 
Misaki  and  hoade'^  directly  for  the  fishing  grounds.  On  September  13  the 
lines  were  set  in  Area  III  at  164°  27'  E,  4.4-°  44 'N.  On  the  next  day  the 
lines  "^ere  set  about  50  miles  farther  east.  In  the  t-o  days  of  fishing  175 
albacore  and  some  other  fish  were  taken,  showing  hov;  pronising  Area  III 
was.  Operations  were  suspended  here  and  the  vessel  moved  sast  to  Area  II 
'.vhero  on  September  13  linos  were  set  at  173°  41'E,  44°  16'N.  On  the  follow- 
ing day  the  vessel  shifted  its  position  to  the  northeast  about  70  miles 
and  sot  lines  again.  The  two  days  of  fishing  produced  a  catch  of  154 
albacore  as  well  as  other  fish.  Operations  in  Area  II  were  then  temporarily 
suspended  and  the  vessel  proceeded  farther  to  the  jastward,  reaching  Area  I 
on  September  21.  Operations  were  carried  on  for  12  days  until  October  2, 
but  a  good  deal  of  difficulty  was  encountered  because  of  the  continuous 
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stormy  'jeithor  and  an  insufficiency  of  hands.  Ho'^jovor,  1,497  albacoro  viovj 
taken.  Because  of  the  storms,  cm  Cctcber  5  the  vosool  hcac'cd  back  again 
to  Area  II,  proceoding  to  an  area  sovth  of  th-dt  £\2'i:iA   previously.  Lines 
were  set  on  the  ^th  at  175°  43 •'^J,  4'^°,  i4'N.-  nnd  again  on  the  5th  about  100 
miles  ^TOst  of  that  position.  In  the  tv;o  days  175  albaooro  as  well  as  other 
fish  V7ere  taken.  Because  of  a  lack  of  bait,  the  vessel  headed  homo'vard, 
arrival  at  Misaki  being  scheduled  for  October  17,  but  one  day  was  spent 
in  avoiding  a  typhoon  and  the  vessel  did  not  roach  port  until  1:00  P.M.  on 
the  l^th.   The  catch  was  land 3d  and  sold,  bringing  ¥  6,611.10. 

On  this  cruise  a  particular  effort  v/as  made  to  ascertain  the  value  of 
the  fishing  grounds  in  /Ireas  II  and  III.  Zones  of  suitable  water  -TOre 
selected  and  tv/o  trials  were  run  in  /Lroa  III,  while  a  total  of  four  tests 
on  two  occasions  W'-re  naie  in  Area  II.  Froui  uhese  six  trials  it  was  possible 
to  determine  the  proraising  character  of  these  e;rouads , 

1^'ater  temperatui'-os  on  the  fishing  prounds  wore  generally  lo\7,  being 
from  15°  to  17,5''.   It  was  the  season  of  changing  water  temperature,  and 
lines  of  discontinuity  v;ero  found  every.;here,  hov;evcr,  there  was  a  good 
deal  of  stormy  weather  which  stirred  up  the  surf'^-co  water  so  that  the  zones 
of  suitable  water  were  often  lost  resulting  in  difficulties  in  operation, 

Betvjeen  the  departure  from  Hisaki  and  the  arrival  in  A.roa  III  a  large 
school  of  skipjack  was  sighted  on  September  3  in  v/atcr  of  25,5°  temperature. 
Later  on  September  12  the  trolling  lines  took  I6  altacore  from  water  of 
13.2°  to  16.5°  temperature. 

4.  Conditions  on  the  fishing  groujids 

(a)  Currents 

On  the  first  cruise  the  currents  on  the  fishing  grounds  v;crc  generally 
northerly  and  ranged  in  speed  from  a  maximum  of  0.3  miles  per  hour  to  almost 
imperceptible.  Southerly  currents  vjoro  encountered  once,  easterly  currents 
three  times,  southeast  currents  twice,  northeast  currents  five  times,  a 
west  current  once,  a  northy/est  current  once,  and  a  northerly  current  four 
times.  On  the  second  cruise  the  currents  were  generally  easterly  with  a 
range  in  velocity  from  a  maximum  of  about  1  knot  to  almost  imperceptible. 
Southeast  currents  were  encountered  four  times,  northeast  currents  twice, 
and  the  rest  were  all  easterly.  On  the  t?iird  cruise  the  fir!:t  operation 
in  Area  III  was  carried  out  in  an  easterly  current  of  0.35  knot  velocity, 
while  the  second  was  m.ide  in  an  almost  imperceptible  easterly  current.  All 
four  trials  in  Area  II  were  fished  in  oas+or^y  currents  ranging  in  velocity 
from  a  maximum  of  0.75  knot  to  aLnost  imperceptible.  On  the  fishing  prounds 
of  Area  I  the  currents  v/erc  confused.   A  northwest  current  v/as  encountered 
once,  northeast  currents  t?;icc,  easterly  currents  six  tinios,  southeast 
currents  six  times,  a  south  current  once,  and  a  southwest  current  once. 
Maximum  velocities  of  0.5  knot  and  minimum  velocities  of  0.3  knot  v/ere 
observed.  (See  Figure  2) 
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(b)  "a tar  temperature,  specific  gravity,  and  water  color 

The  specific  gravities  and  viater   colore  observed  on  the  fishinfj  grounds 
are  shown  in  Table  3.  '"Tiere  the  water  temperatures  v/ere  generally  high, 
large  fish  -.lere  taken,  and  uhere  the  tenperatiu'es  v;are  lov?  the  fish  caught 
vere  of  small  size.  It'  can  be  percei\'ed  fmin  the  results  of  last  year's 
survey  and  from  Table  10  of  the  present  report  that  the  highest  catch  ratios 
are  had  '7here  there  is  little  difference  bet-aeen  the  water  temperatures  at 
the  surface  and  at  50  meters  and  jvhero  the  temperature  drops  rapidly  bolo'J 
100  meters. 

As  in  the  previous  year's  survey,  the  specific  gravities  -.Tore  slightly 
loTJer  at  the  surface,  and  i;/ore  generally  favorable  all  over  the  fishing 
grounds . 

The  water  color  v;as  determined  by  the  use  of  Forel's  standard  fluid, 
but  this  was  hardly  adeqviate  to  express  the  color  of  the  v73tor  on  the  fishing 
grounds.  The  water  colors  v;crG  in  general  as  shovm  in  the  table;  on  all 
cruises  the  fishing  was  good  \7hero  the  '.Tatar  sho'./cd  a  v/hitish  cast. 

5.  Fish  schools  and  signs  of  life  at  sea,  relation  between  bait- talcing 
and  the  condition  of  the  schools,  and  relations  botvieen  weather  and 
currents  and  bait-taking  by  the  schools 

(a)  Schools  and  signs  of  life  at  sea 

On  all  three  cruises  there  were  many  sifrns  of  life  on  the  fishing 
grounds.  Largo  and  small  birds  "vero  al'^ays  seen  while  steaming  and  every- 
where the  lines  -vere  set  large  numbers  of  birds  gathered  around  the  vessel. 
At  their  most  abundant  there  vjere  over  one  hundred  birds  proaont,  and  in 
general  the  fishing  Mas  best  x7hore  the  birds  ..•ere  most  plentiful.  This 
phenomenon  shov/s  a  point  of  difference  from  the  conditions  sncountered  last 
year. 

Not  one  school  of  albacore  •;7as  seen  on  any  of  the  cruises,  i%ilo 
outward  boiond  on  the  first  cruise  a  number  of  albacore  -.vere  taken  by  trolling 
before  entering  Area  III,  and  one  was  taken  on  June  24  at  the  boundary 
between  Areas  II  and  III.  Ttjo  more  T/ero  taken  in  Area  II  on  the  25th.  On 
the  second  cruise  no  fich  nero  taken  by  trolling  on  the  trip  out,  but  on 
the  way  back  one  ':,'as  taken  on  August  2  on  tho  boundary  bct'jeen  Areas  II  and 
III.  There  were  generally  more  signs  of  life  in  and  over  the  soa  in  Areas 
II  and  III  than  in  Area  I. 

On  the  day  before  reaching  Area  III  on  the  third  cruise  a  groat  many 
birds  wore  present  and  many  albacors  bit  on  the  trolling  lines,  but  the 
vessel  was  traveling  at  such  high  speed  that  moat  of  the  fish  had  the  hooks 
torn  out  of  their  mouths  and  got  away.  Sixteen  fish  were  finally  boated. 

In  Areas  II  and  III  sea  birds  were  abundant  and  were  al'.ays  following 
in  the  v;akc  of  the  vessel,  thoir  number  sometimos  increaJ^ing  to  several 
score.  Birds  appeared  to  be  somewhat  loss  abundant  in  Area  I. 
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(b)  Relation  between  v/eather  and  currents  and  bait-taking 

Bait-taking  appeared  to  be  generally  good  on  days  v;hen  the  ;7aves  -.verG 
high,   and  when  the  rise  and  fall  cf  the  atrac^phcric  pri^ssure  vas  gradual* 
Good  fishing  grounds  nere  found  in  the  vicinity  ol   iia'js   ol  discon'.-Tnuity, 
but  fish  7.'ere  taken  most  abundantly  -.^hsre  warn:  waber  zones  penetrat-jd 
deeply  into  cold  water  zones  rather  than  where  cold  water  penetrated  into 
warm  zones. 

6,  Methods  of  holding  bait  and  the  relationship  between  bait- taking  and 
the  freshness  of  bait 

Bait  used  in  these  operations  was  frozen  surumQika  /  Ommastrophes 
sloani  pacificus_/,   frozen  mackerel^   and  salted  sardines.     Tho  frozen  baits 
were  held  by  or.~.vri^±.\°  the  r3f^igora■^or  sufficiently  to  keep  them  cold,   and 
the  salted  bait  was  held  in  the  ice-hold. 

A  comparison  of  the  catch  m.-'.de  with  squid  and  mackerel  on  tho   large 
hooks  shows   that  for  big-eyed  tu.ia,  broadbill  swordfish,   muror.amo 
/  Isurus  glaucus  ?_/,   and  Lariroi.is  .r-jria  the  mackerel  is  far  superior.     For 
albacore  and  Gale  us  glaucus  tho  squid  wore  ViOro  effective,   as  is  shov/n  in 
Table  4. 

Data  on  bait  is  shown  belovj.     /This  table  is  omitted  from  the  translation/ 

7.  Sizes   of  largest  and  smallest  albacore  taken,   and  nuiaber  of  fish, 
average  size  of  fish,  and  type  of  school  of  largest  catch. 

The  average  v/eights  of  albacore  are  as  sho-m  in  Table  5.     The  catch 
of  the  first  cruise  shoxTOd  tho  highest  avjra;'^e  with  11.165  k^,   the  third 
cruise  was  next  with  9.266  kg,   and  tho  second  cruise  had  the  smallc;st 
average  with  6,938  kg.     As   the  figure  shows,   on  all  three  cruises   tho  finh 
taken  on  the  large  hooks  '.'ere  the  largest,   particularly  those  taken  on  the 
center  or  No, 6  hook,  which  h-ings  deepest  in  the  v/ater,  but  it  is  a  strange 
phenomenon  and  one  worthy  of  study  that  of  the  fish  takon  on  the  small  hooks 
the   largest  wore   caught  on  tho  branch  lines  nearest  the  floats.      The  catch 
from  the  first  cruise  showed  the  least  variation  in  the  size  of  the  fish, 
and  the  secon'^   cruise  showed   the  greatest  irregularity  in  the  distribution 
of  the  various  sizes  of  fish  among  the  several  branch  lines.     In  this 
respect  the   third  cruise  was  intermediate  between  the   other  two. 

The  largest  and  the  smallest  fish  taken  are  shown  in  Table  6.     On  the 
first  cruise  th-.  largest  was  a  24.. 375  kg  cpociraen  taken  on  tho  fourth  day, 
that  is  at  Station  D,   and  tho   smallest,   weighing  3.13''^  kg,   was  takon  on  the 
ninth  day  at  Station  I.     On  tho  second  cruise  a  fish  weighing  21.0  kg  taken 
on  the  seventh  day  at  Station  X  was   the  largest,    while  the  smallest  vvas  one 
caught  on  the   third  day  at  Station  T  -./hich  .raighed  1.6'?3  kg,   a  small  size 
rarely  seen.     On  the   third  cruise   there  were  many  small  fish  in  Areas  II  and 
III,     Tho  smallest  taken  was   one  from  Station  JJ  in  Area  II  which  weighed 
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2.05  kg,  while  the  smallest  caught  in  Area  I  v/as  a  2,25  kg  spccimGn  from 
Station  MM,  The  largest  fish  takon  on  this  cruise  was  one  from  Station  :T 
which  weighed  21,0  kg,  the  same  v/oight  as  the  largest  fish  of  the  second 
cruise.  On  the  first  cruise  few  small  albacore  of  2  to  5  kg  vjeight  '.7oro 
taken,  but  on  the  second  and  third  cruises  a  dozen  or  so  small  ones  wore 
taken  every  day. 

Ordinarily  the  higher  the  water  temperature  the  larger  the  fish  and 
contrarinise  when  the  water  tomporaturo  was  leaver,  smallor  fish  were  taken, 
however,  this  depended  on  the  season.  On  the  third  cruise  the  average 
water  temperature  was  lower  than  on  the  second  cruise,  nevertheless  larger 
fish  were  taken.  Ordinarily  v;hen  the  largest  catch.^s  were  made  the  varia- 
tion in  the  size  of  the  fish  was  at  a  minimum,  whereas  whan  the  catch  was 
small  thoro  was  great  variation  in  the  sizes  of  the  fish. 

A  consideration  of  those  facts  seems  to  indicate  that  the  fish  in  tho 
heart  of  the  fishing  ground  are  all  of  a  size  while  those  strung  out  ahoad 
and  behind  on  the  course  of  movement  are  not.  Furthermore  it  appears  that 
at  the  time  of  tho  second  cruise  the  albacore  were  moving  swiftly  because 
of  sudden  fluctuations  in  the  water  tempGr'-:turc  and  consequently  it  vms 
extremely  difficult  to  arrive  at  the  heart  of  the  fishing  ground. 

3,  Handling  and  preservation  of  tho  catch 

Largo  fish  such  as  big-eyod  tuna  and  broadbill  swordfish  v;ere  cut  open 
immediately  after  capture  and  the  gills  and  viscera  were  removed,  Albacore 
were  not  cut  but  7;ere  v/ashed  thoroughly  in  sea  water,  wrapped  individually 
in  cotton  cloth,  and  packed  in  ico.  Sharks  were  eviscerated,  washed,  and 
then  iced.  The  refrigeration  machinery  was  operated  enough  to  keep  the  ice 
in  tho  fish-holds  from  melting.  On  the  first  cruise  the  prospects  of  a 
full  load  wore  good  right  from  the  start  and  consequently  only  the  fins 
wore  taken  from  the  sharks  and  most  of  the  carcasses  ?ore  thrown  ovjrboard 
in  order  to  save  space  for  albacore.  However,  in  the  latter  part  of  the 
cruise  in  ord  r  to  increase  the  space  for  fish  stowage,  all  of  the  catch 
except  Galeus  glaucus  was  kept  in  iced  brine.  Ice  was  not  used  in  half 
of  this  brine,  but  tho  sea  water  was  brought  dov;n  to  below  0°,  the  catch 
was  put  into  it  and  it  was  then  held  at  about  one  degree  below  zero.  Skins 
from  sixteen  of  the  discarded  sharks  were  salted  down  and  brought  back. 

9.  Place  sold,  method  of  sale,  and  prico 

All  of  the  catch  was  sold  at  ^'isaki  in  Kanagawa  Prefecture.  Sales  T.'crc 
by  written  bid  in  tho  fish  market,  just  like  those  of  ordinary  fishing  boats, 
Prices,  commissions,  and  profits  are  shown  in  the  table. 

10.  Summary  of  Results  of  Operations 

A  summary  of  the  results  of  operations  is  as  shown  in  Table  1. 
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11,  Summary  obsorvatlons  on  fishing  boats,  gcir,  methods,  grounds,  and 
seasons 

(a)  Fishing  Boat 

A  vessel  like  the  guide  boat  of  this  Station  is  s-itip factory,  but 
judging  by  the  experience  of  this  year  and  last  yerxT   live-bait  ;clls  arc 
not  necessary  and  the  ideal  vessel  would  be  a  specialized  longline  typo 
with  additional  fish-holds.  The  ice  and  fish  capacity  should  be  increased 
as  much  as  possible, 

(b)  Fishing  Gear 

The  gear  used  this  year  was  ordinary  tuna  longlines  of  the  typo  employed 
in  the  winter  season.  ITicy  differed  from  those  used  last  year  in  that 
sokiyama  was  used  on  the  small  hook  branches  as  well  as  the  large  ones 
and  in  the  length  of  the  float  lines,  which  was  eighteen  fathoms.  In  other 
respects  they  were  about  the  same  as  the  gear  used  in  the  previous  year's 
operations,  Also  in  this  year's  investigations  a  part  of  the  gear  was  made 
of  Now  Zealand  hemp,  which  had  been  in  use  since  the  previous  autumn,  in 
place  of  cotton  line.  No  difference  was  CGtected  in  the  catch  ratios 
obtained  with  these  two  sorts  of  line,  but  there  was  some  difference  in  the 
ease  of  handling.  It  was  thought,  however,  that  this  was  duo  to  the  fact 
that  the  method  of  manufacture  was  somewhat  unsatisfactory,  and  therefore 
if  this  is  improved  or  the  lino  is  made  by  more  cxporicnced  worker.s  it 
should  be  possible  to  eliminate  these  defects  completely.  Furthermore  it 
was  found  that  this  lino  is  superior  in  tc:nsile  strength  to  the  cotton  line 
which  has  been  used  for  the  same  purposes,  a  truly  important  discovery  in 
view  of  the  prevailing  conditions  of  supply. 

As  is  clearly  sho'<7n  in  Table  7,  which  gives  the  catch  ratios  of  the 
various  branch  lines  and  the  value  of  the  catch  of  each  hook,  the  deeper 
the  hooks  the  better  the  fish  bit.  The  catch  on  the  small  hooks  of  the 
central  portion  of  tho  line  was  much  bettor  than  that  of  the  largo  hooks. 
If  the  big  hooks  wore  taken  off  and  replaced  \dth  small  ones  there  would  be 
a  saving  on  bait  of  about  ?  2,800  and  an  increase  in  the  value  of  tho  catch 
of  about  ¥  500.  If  the  length  of  the  float  lines  wore  suitably  adjusted, 
it  is  thought  that  the  gear  would  be  even  more  effective. 

If  wo  consider  the  catch  ratios  in  relation  to  tho  size  of  the  hooks, 
on  all  three  cruises  the  fish  taken  on  th.  largo  hooks  -vore  bigsor  than 
those  taken  on  the  small  ones,  but  there  v/oro  23  per  cent  fewer  of  thorn. 
This  gives  one  tho  feeling  that  the  hooks  wore  too  largo  for  the  fish's 
mouths,  but  it  should  be  noted  as  an  exception  that  on  thj  tliird  cruise 
albacore  of  around  3  to  9  kg  weight  wore  taken  every  day  on  the  large  hooks 
while  on  tho  other  hand  the  small  hooks  caught  rather  large  albacore  and 
sharks.  In  view  of  these  facts  it  appears  that  the  size  of  the  hooks  is  not 
a  great  problem, 

(c)  Fishing  Method 

The  exnerienco  of  this  year  and  the  preceding  year  indicates  that  long- 
linos  are  the  only  method  for  catching  albacore  in  polagic  waters.  It  is 
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thought  that  almost  nothing  can  be  cxpoctcd  from  the  uso  of  polo  fishing 
and  trolling  methods. 

As  was  also  reported  in  last  year's  report,  it  is  thoi-'^ht  th^^.t  bettor 
results  can  be  obtained  in  the  future  by  adopting  the  mobhcrohlp  syctom  for 
operations  in  Axoa  I  because,  this  area  being  the  farthest  from  the  base,  a 
great  deal  of  time  and  money  are  consumed  in  going  to  anf.  from  the  groun5v'5 
and  the  operating  efficiency  for  the  vjholo  season  is  thereby  lo-,jored.   The 
above  conclusions  were  reached  after  operating  nothing?  "cut  louglines  every 
day  on  the  fishing  grounds  and  using  only  one  or  two  trcllinj^  linos  on  the 
way  to  and  from  the  operating  area,  but  naturally  if  largo  schools  of  fish 
were  discovered  in  the  surface  layer,  whichever  of  these  methods  v/ould 
produce  the  biggest  catch  would  bo  selected. 

(d)  Fishing  Grounds,  Fishing  Seasons 

From  the  results  of  this  investigation  it  appears  that  during  the  summor 
the  designated  area  of  the  albacore  gr-ounds  should  on  the  whole  be  shifted 
somewhat  to  the  north.  At  the  bcgianiing  of  the  rsearon  the  grounds  wore  in 
areas  having  surface  water  temperatures  of  around  18  _,  that  is  in  the  vicinity 
of  34.-35°  north  latitude,  while  at  tho  end  of  tho  season  they  vi/ere  in  areas 
having  surface  temperatures  of  around  16°  in  tho  vicinity  of  4.4.-4-6°  north 
latitude.  Thus  it  appears  that  the  suitable  water  temperature  changes 
regularly  v/ith  the  season.  The  fishing  grounds  of  the  first  cruise  can  be 
considered  to  have  been  in  zones  of  water  tomperaturos  suitable  for  tho 
season.  '^I'hen,  on  the  third  cruise,  the  vessel  was  following  tho  lines  of 
discontinuity  at  the  northernmost  extremes  of  Areas  II  and  III,  it  aprxjarod 
that  there  wore  suitable  viator  zones  even  farther  north;  tho  first  half  of 
the  operations  in  Area  I  seem  to  have  been  fairly  near  the  center  of  a 
suitable  water  zone.  On  the  first  cruise  the  fishing  grounds  appear  to  have 
been  roughly  at  the  center  of  a  group  of  schools  in  motion,  but  the  second 
cruise  was  at  the  season  v/hen  the  schools  are  moving  fastest  and  it  is  most 
difficult  to  discover  their  center.  Consequently  tho  concentration  of  the 
schools  was  sparse  and  the  fish  were  not  of  uniform  size.  On  the  third 
cruisG,  as  v^as  notort  above,  the  first  half  of  the  operations  was  near  tho 
center,  apparently  somewhat  to  the  south,  but  at  the  end  of  the  cruise  the 
schools  appeared  to  have  changed  their  direction  of  migration  and  headed 
south  again. 

This  year  the  vessel  was  absent  from  tho  fishing  grounds  for  about  50 
days  due  to  its  participation  in  the  North  Pacific  Simultaneous  Ocoauographic 
Observations  between  the  second  and  third  cruises,  and  consequently  it  was 
not  possible  to  gain  a  detailed  knowledge  of  the  movements  of  tho  schools. 
If  these  investigations  wore  carried  on  continuously  or  in  relays  it  is 
believed  that  they  would  be  even  more  effective. 

12.  Other  particulars  considered  essential 

(a)  Ecological  Investigations 

The  results  of  the  ecological  observations  aro  shovm  in  Table  3.  In 
studies  of  the  stomach  contents  small  squids,  Euphausia  sp.  (including 
Stylocheiron  carinrtun),  Isopoda  sp.,  i\nisopoda  sp.,  Carinaria  sp.,  and  small 
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fishes  nero  found.  On  all  cruisos  these  saino  itoms  •.7GrG  found  in  large 
numbers  in  the  stomachs  of  Galeus  glaucus  and  P."-.? K'' J^'il-is  ^erox  shoeing  t'lat 
food  is  rather  abundant  in  the  North  Central  Pacific , 

From  the  averages  for  each  voyago  of  the  relatj onships  between  the 
longth,  circaTiference,  and  weight  of  the  fish  it  was  fo'ind  that  on  the  first 
cruise  the  females  had  greater  v/eight  for  theii-^  lengthy  Ot   the  second 
cruise  this  value  was  greater  for  the  males  and  on  the  third  cruise  it  was 
slightly  greater  for  the  males.  The  average  weight  of  the  fish  was 
greatest  on  the  first  cruise  followed  by  the  third  and  second  in  that  order. 
It  appeared  that  with  small  fish  the  males  were  heavier  in  relation  to  their 
length  while  vdth  larger  fish  the  females  shovjed  a  higher  weight-length 
value.  There  was  no  great  variation  in  the  ratio  of  weight  to  girth  and  it 
appeared  that  there  is  after  all  only  a  certain  amount  of  difference  due  to 
the  form  of  the  fish. 

(b)  Plankton  Investigations 

Although  a  standard  quantity  plankton  net  had  been  ordered  the  previous 
year  for  use  in  this  investigation,  it  was  not  ready  in  time  to  bo  used 
on  the  first  and  second  cruises.  The  not  was  finally  employed  on  the  third 
cruise,  but  because  of  the  delay  the  quantitative  study  was  abandoned  and 
only  the  species  were  investigated.  It  was  found,  hovvevor,  that  in  general 
plankton  was  present  in  the  greatest  quantity  on  the  third  cruise,  ,1s 
Table  9  shows,  more  species  were  collected  than  in  the  previous  year, 
particularly  of  diatoms.  On  all  three  cruises  warm  wat;r  and  cold  water 
forms  as  well  as  those  which  appear  in  both  warm  and  cold  water  were  included 
in  the  hauls,  and  they  evidenced  the  fact  that  the  best  fishing  groiands  are 
found  at  lines  of  discontinuity  where  v;arm  and  cold  waters  are  mingled, 

(c)  Sexing  ilbacore  and  a  Svdraming  Habit 

Those  fish  which  immediately  after  capture  had  bright  shiny  eyes,  sorae- 
7;hat  rounded  tips  on  their  pectoral  fins,  and  fusiform  bellies  v/ere  mostly 
males,  7;hile  those  which  had  rather  dull  eyes,  sharply  pointed  pectorals, 
and  rounded  bellies  were  for  the  most  part  females,  however,  it  ;/as 
difficult  to  distinguish  the  sexes  accaratoly.  Seventy  or  eighty  per  cent 
of  the  fish  were  hooked  in  the  left  cheek,  indicating  that  they  circle  to 
the  right  in  feeding.  It  is  V70ndcred  -.vhether  sardines  may  not  generally 
have  the  habit  of  circling  to  the  right. 

(d)  Investigation  of  the  Number  of  Live  and  Dead  Fish 

^    Records  were  kept  throughout  this  operation  on  '''heth-.r  the  albacore  were 
alive  or  dead  when  the  lines  were  haulec'  in.  On  all  branch  lines  live  fish 
predominated,  but  the  actual  and  proportional  fig'ores  for  each  cruise  and 
for  each  branch  are  given  in  the  following  table. 

/A  table  of  participating  personnel,  a  Summary  Table  of  the  Results  of 
Operations  (see  Table  4.,  colunn  1),  and  a  Table  of  the  Results  of  Operations 
by  Cruises  (see  Table  5)  have  been  omitted  at  this  point.   After  the 
"Table  of  the  -eights  of  Albacore  Taken  at  "iach  Station"  a  graph  showing  the 
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money  value  of  the  catch  of  each  branch  line;  has  been  omlttGd,  FolHo-jint;;  tho 
"Table  of  the  Ecological  Study  of  Albacore",  a  sot  of  tablos  shov/inf;  tho 
average  measuremGnts  of  tho  albacore  taken  at  each  station  has  boon  omitted . 
Then  a  table  of  the  plankton  collected,  and  a  graph  of  tho  relationship 
of  albacore  catch  to  v/atcr  temperature  and  specific  gravity  have  been  left 
out,  tho  latter  because  of  tho  impossibility  of  tracin,';:  it  accurately  from 
the  microfilm.  A  set  of  tables  entitled  "Table  of  the  Results  of 
Explorations  of  Albacore  Fishing  Grounds,  1939,  Aichi  Prefecture, 
Shiratori  Maru"  yas  eliminatcd_bocause  the  information  in  it  is  summarizod 
in  the  earlier  Tables  U   and  5_/ 
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Notes  to  the  table  of  oc^ancgrapl  .'..-;al  end  ca-o.-h  drta  of  the  Shiratori  Maru. 

1.  At  Station  G  on  tha  fr-rst  cvui'^e,  observations  coiild  not  be  taken 
because  of  storiry  weather. 

2.  On  the  third  cruise  it  was  impossible  to  make  specific  gravity 
determinations  bec-auso  on  the  rroy  back  to  port  tne  vessel  unocrntered 
a  typhoon  and  in  the  fJ-gh  seas  which  resulted  the  sea  water  bottles 
were  broken. 
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Report  of  Results  of  Develop"ient  of  ti_'^"-or>^r^. 
Fishing  Grounds 

Miyagi  Prefecture  Fisheries  Experiirent  Station,  Kesennurar.  Pr^'^ch 

1.  Npme  of  vessel  -  Fiyagi  Karu 

2.  Type  of  operation  -  Exploration  of  clbacore  grounds 

3.  Outline  of  operations 

These  experiments  xiero   carried  out  in  continual tion  of  the  prcviouE 
year's  operations.   The  I  iyagi  fcaru  of  this  Branch  Station  v~s   rssignod 
to  Survey  Are?!  I,  ^nd  it  "^s  decided  to  begin  operating  in  P;ny.  The 
r':iy=^gi  i"iaru  wpe  due  for  its  regular  inspoction  this  ye^-r,  =ind  on  I'^rch 
2A   work  ^rs  begun  on  repairs  to  the  hull  I'no.   engine  ^t  the  As"no  docks 
in  YckohaiDa.  These  prepsrations  -.^ere  affected  by  the  Incident  ^nd  took 
an  unexpectedly  long  time  so  that  the  vessel  did  not  raturn  to  Kescnnujia 
vjith  repairs  completed  ijntil  June  L.     After  this  nropar^tions  for  sailing 
were  hastened  and  the  vessel  left  on  its  first  cruise  June  10  from 
Kcsennuiia.  On  this  cruise  the  vessel  fished  seven  times  in  the  offshore 
Vt'aters  and  then  the  radio  operator  h-^d  a  cerebral  heinhorrage  •'^nd  uas 
completely  paralyzed  so  that  unfortunately  it  v;as  necessary  to  halt  the 
operations  halfway  through.  The  retvurn  voyage  v.ts  begun  July  10  ^nd  the 
vessel  reached  Kesennumri  on  the  31st. 

Departure  for  the  second  cruise  -jib   dcl'^yed  by  the  conference  '^f 
seven  prefectures  .'^nd  one  ?iorca.n  province  on  oce-^nograDhic  5.nvostigati-!ns, 
and  by  prep-ira tions  for  the  sLTiultaneous  oceanographic  observati^-ns  t--'  bo 
carried  out  in  August.   The  vessel  sailed  fror  Kesennurn  August  7  and 
returned  4-4  days  later  on  September  19. 

On  the  third  cruise  the  vessel  sailed  fror,:  Kescnni;-i-"  Scpto'.'ber  .25 
'vith  its  return  to  that  port  scheduled  for  October  31.  This  rarkod  the 
conpletion  of  operations. 

During  these  experir.ents  supervision  was  entrusted  to  Regional 
Agriculture  and  Forestry  Technicirn  Hideichi  Yeshida  (first  -nd  third 
cruises)  '■nd  Agriculture  and  Forestry  Assist*^nt  Technic5.an  ''oriji 
TakizaW'"  (second  cruise). 

4..  Conditions  en  the  fishing  groiinds 

Throughout  ^11  three  cruises  the  currents  on  th-3  fishing  groui-;ds 
were  gener'^lly  gentle  '^nd  v.-cre  in  approximate  agrecnent  viith  the  Fr-cific 
OcGan  Current  Charts  for  the  period.   On  the  first  cruise  the  currents 
^-■ere  SE  -  SSE  Y'ith  velocities  r,f   nbout  0.5  -  0.7  knot.  On  the  second 
and  third  cruises  they  v;ere  particularly  gentle  '"nd  seened  to  be  eo~o- 
?.'hat  more  easterly. 

The  surface  water  terper?ture  showed  a  ri^xir'ai  of  19°  "nd  a  nlnimun 
of  1Z.7°.  On  the  first  and  second  cruises  the  difference  botv/cen  the 
ternperitures  of  the  surface  and  riddle  laj'-ers  ranged  fmr  one  degree 
tr  10'^  '^t  different  places,  but  sone  fish  'vere  taken  on  all  fishing 
grounds.   On  the  third  cruise  ^s  the  vessel  r.aved  north'/ard  siJirface 
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temperatures  of  15-16°  were  encountered  ■^nd.   nlthough  there  -irere  plrces 
where  the  difference  between  the  surface  tempornture  rsnd  that  of  the 
middle  layers  reached  a  maximum  of  5°  for  the  most  p?rt  there  wrs  •'^Incst 
no  difference.  There  v;ere  rlso  some  plpccs  •.vhere  the  temperrture  in  the 
middle  layers  vos   0.2°  -  0.6°  higher  than  thnt  of  the  siirfnce,  but  good 
fishing  v.'as  fotrnd  on  nil  groiinds.  On  nil  three  cruises  the  rlbrcore  •■;ero 
fei7  p.nd  large  v.'hore  water  temperatures  were  high,  r^nd   v;here  the  v.'oter  v:r.s 
cold  the  fish  wore  snail  but  densely  schooling. 

5.  Relation  of  weather  and  currents  to  bnit-trking 

On  the  first  and  second  cruises  the  fish  did  not  bite  r^s   v/ell  rs 
expected,  but  some  catch  -.v-s  had  on  nil  fishing  grounds.  The  catches  v/oro 
extremely  sparse  r^nd  it  was  v/ondered  whether  it  right  not  bo  because  of  a 
seasonal  dispersion  or  because  they  had  roved  north  into  the  hii^h  latitudes 
through  the  sui'face  waters.   On  the  third  crnisv;  quite  ^  bit  of  fish  vrs 
caught  in  the  designated  high  latitudes,  "ov.t   in  the  long  run  the  most 
important  factor  in  the  v;r.y   the  fish  bite  is  the  density  of  the  schools, 
'?hore  the  schools  are  dense  the  fish  bite  well,  md  whore  the  schools  arc 
sparse  they  bite  b^dly. 

As  for  the  influence  of  weather,  the  fish  bit 5  v"g11  when  it  is  cloudy 
or  when  it  looks  like  rain  or  after  r   ch'^nge  in  the  weather.   They  do  not 
necessarily  bite  well  in  the  ni-^-st  of  •"  storm..  The  relation  bet¥ro.;n 
currents  nnd  the  way  the  fish  bite  is  not  clear,  but  in  general  they  bite 
well  where  the  current  flo".;s  "nd  the  fishing  grounds  arc  highlj'-  mobile. 

6.  I'ethods  of  preserving  bnit  "nd  the  relation  of  freshness  of  bait  to 
the  way  the  fish  bite 

Baits  used  were  frozen  squid,  frozen  mackerel,  ^nd  salted  snrclinos. 
The  frozen  bait  was  kept  by  refrigeration  in  the  cold  storage.  On  thu 
first  cruise  the  salted  sardines  '•■ere  purchased  at  I-. isaki,  but  for  the 
second  and  third  cruises  sardines  token  in  set  nets  at  Kosennurpa  wore 
salted  down  and  preserved  in  boxes. 

The  fish  bit  bettor,  of  course,  on  the  fresher  bait.  Ae  for  the 
salted  sardines,  the  fat  ones  showed  "burning",  lost  their  r:loss,  and  were 
disappointingly  poor  bait.  With  lean  sordines  there  v/rs  no  burning,  the 
gloss  w^.s  good,  and  it  apocarod  rftor  r^ll  thrt  lean  sardines  r-;kc  better 
bait.   ''Then  using  them  -s  live  b'it,  the  fish  bite  hotter  on  the  fat  ones. 
/~A  table  of  data  on  b-^it  is  omitted  here  in  the  tr"nslation_j_7 

7.  Largest  rind  smallest  albacoro  t^ken 

The  biggest  catch  wr-s  the  1%  fish  t"ken  en  tiie  third  cruise  (Cctcbor 
15).  Fifteen  of  these  fish  averaged  70.1  en  long  and  8.25  --£  in  weight. 

Item        Weight        Length      Date  T-'^k.-n 

Largest     18.38  kg        90  cm       8-28 
Sraiiest     1.50  ^1         9-5 
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8.  Methods  of  hnndlang  nnd  preserving  the  freshness  of  the  catch 

The  fish  ^-fhioh  v/ore  captvrcd  v/ero  irx^.edi^tel.y  wrapped  in  vjcxed  pnpor 
and  then  further  in  nevrspopc-o  or  cloth.  They  pore  3'.:c'i;cd  in  two  livers 
in  the  ship's  cold  ptoragc  space,  pr.d  '-.he  sprees  betn-ecn  then  were  filled 
with  crushed  ice.  The  fish  r/as  not  conplptejy  Tiozen  b.it  the  refrircrator 
wns  run  enough  to  keep  the  i«e  fror.  r/^lting  nni  to  keep  t,!-e  ter.perrture 
in  the  cold  stornge  spnce  cVN^ys   ct  3-5°  below  zero.  Results  were  better 
where  the  fish  were  Tjrnppcd  in  cloth  than  ?»hen  they  were  v;rrppcd  in  news- 
p^.per.  There  were  sone  fish,  hovjever,  which  tiu:'ned  gray  -nd  lost  their 
value. 

9.  ^Vhere  ?,nd  how  sold 

The  fish  fror?  all  three  trips  v;ore  landed  f^.nd  sold  nt  ruction  -"t 
the  Kesennuna  market. 

10.  Sumnary  table  of  the  results  of  operations  /"Onitted  r's  the  essentials 
were  sunnarized  in  Tables  4  "nd  5  earlier.   Like\7ise  the  follov;ing 
tables  of  the  nui.iber  nnd  vr-luo  of  the  fish  taken  on  each  cruise. _7 

11.  Opinions  regarding  the  vessel,  gear,  fishing  r.ethcds,  fishing 
grounds,  and  fishing  season 

(a)  It  would  be  desirable  to  have  a  large  vessel  of  the  200-300  ton  cl."ss, 
designed  purely  for  longlino  fishing,  vvith  large  fishholds  like  those  of 

a  transport  vessel,  equipped  with  refrigeration  and,  of  coiorsc,  insulation, 
and  able  to  rerajin  at  sea  for  at  least  one  nonth  or  noro. 

(b)  For  the  trunk  lines  8-nonme  cotton  line  like  that  used  by  this  vessel 
appeared  sr'tisfactory.  Good  results  were  had  by  using  sir.ilnr  7  or  S-ronme 
cotton  for  the  branch  lines  with  fine  v/iro  for  the  leaders.  Swivels  were 
put  in  all  of  the  branch  lines. 

(c)  As  for  fishing  method,  setting  of  the  lines  v/r's  conpletod  early  in 
the  morning  and  cfter  cne  patrol  along  the  lines  hauling  in  \7as  borun. 
In  longline  fishing  the  schools  are  not  seen  '^nd  the  lines  ."re  set  "dth 
reference  to  the  water  temperature  and  color  and  the  F.bundance  or  sc.ircity 
of  plankton,  therefore  it  is  necessary  tn  use  a  great  amount  of  gear.  The 
line  hauler  h?s  to  be  run  a  great  deal  r-nd  should  be  constructed  so  that 
when  there  are  no  fish  on  the  lino  it  can  be  hauled  at  high  speed  rnd  so 
that  the  lines  will  not  be  abraded. 

(d)  The  fishing  grounds  change  with  the  senson,  but  during  the  same  season 
the  fishing  is  good  in  Areas  I  f^nd  II  in  the  highest  latitudes  which  the 
v/arm  current  reaches  and  where  the  vrater  tom.perature  is  15-16.5'-'.  The 
Dlbricore  is,  "fter  all,  a  fish  which  swims  at  the  stirfice  ^nd   thoreff^ro 

It  is  thought  that  in  the  siamx:or  season  the  branch  linos  r.ight  be  shortened, 

(e)  Fishing  seasons  are  from  Ivioy  to  July  .'md  from  3optcm.bcr  to  Deconbcr. 
It  appears  that  in  August  there  is  a  seasonal  scarcity  of  fish. 
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(f)  Miscallaneous 

The  operation  of  n  svmrer  albncore  fishery  in  the  offshore  waters 
of  the  North  Pacific  is  beset  by  the  following  two  difficulties: 

(1)  The  fishing  grounds  are  far  distant  and  on  each  cruise  there  is  a 
great  deal  of  expense  for  fuel  and  other  iterr.s  on  the  trips  out  and  back. 

(2)  The  productivity  of  these  fishing  grounds  is  not  proportioned  to  this 
expense. 

Therefore  the  fishery  can  only  be  established  on  a  coranercial  basis 
pftcr  all  of  the  factors  involved  in  these  two  rain  problcmr.  have  been 
studied  and  improved  methods  designed  to  cope  with  then. 

1.  To  overcome  the  uneconomical  conditions  resulting  fror^  the  distance 
to  the  fishing  grounds, 

a.  Mothership  operations 

b.  Fleet  operations 

c.  Single  vessel  operations 

a.  Mothership  operations 

Two  large  rotherships  vjould  be  used  v,rhich  could  carry  four  or  five 
albacore  longlining  boats  (of  about  20  tons)  and  which  would  be  so  equipped 
that  they  could  remain  on  the  fishing  grounds  for  five  or  six  ir,on-ths. 
They  might  also  be  equipped  for  canning  the  fish, 

b.  Fleet  operations 

Vessels  of  the  50-60-ton  class  would  be  used  exclusively  as  longline 
fishing  boats,  and  the  fishholds,  iceholds,  and  all  other  facilities  for 
transporting  fish  such  as  arc  seen  on  the  vessels  noi7  in  use  would  be 
removed.  The  fleet  would  be  centered  around  tiio   refrigerator  freight 
vessels  of  the  500-ton  class,  and  a  large  auxiliary  sailing  vessel  would 
be  employed  as  the  mothership  for  the  organization. 

c.  Single  vessel  operations 

Purely  longline  fishing  vessels  of  the  200-300-ton  cl^ss  with 
capacious  hulls  so  that  they  would  have  fishholds  like  those  of  a  freij^hter 
would  be  used.  They  vifculd  have  complete  refrigeration  oquipmL-nt  so  that 
they  could  operate  for  4^0-50  days  at  a  time.  Two  sets  of  refrigeration 
machinery  would  be  required. 

Note:   In  fishing  organizati'-^nB  of  these  types  tho  fishing  boats  v/onld 
need  to  have  overall  changes  made  in  their  deck  installations.   It  is  nlso 
thought  that  the  longline  boats  in  use  at  present  also  require  numerous 
changes  in  the  deck  structures,  for  cxarplo,  the  construction  of  a  lookout 
platform  at  the  linehauling  roller  and  impx*ovom-ents  in  thv.  stov/age  of  the 
line  baskets,  floats,  and  flag  poles. 
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2.  To  raise  the  productivity  of  tho  offshor.;  fir"-^-'*-'   "^  ■i''.-, 

a.  Fishing  gear 

It  appears  that  tho  catch  in  generally  propcrtionod  to  tho  nuj.x.;!-  .. 
baskets  of  gear  fished.   In  ray  view  at  the  very  v/orst  ?  catch  of  a  value 
of  ¥100  can  be  expected  fror.  100  baskets  of  lino.  Accordingly  in  the 
future  I  would  like  to  see  the  efficiency  of  lar;;'c  fishinr  vessels  raisad 
to  the  point  vjhere  they  could  fish  500  baskets  in  21*.   hours.  This  r-oai:s 
that  the  gear  and  other  equipnent  nust  be  strcnffthcned  and  nv..w  r.ethods  of 
handling  it  must  be  devised.  In  order  to  strengthen  the  gear  for  use  in 
single  vessel  operations  in  the  future  stainless  r.ctal  wire  should  be 
incorporated  in  the  lines.  The  losses  of  lino  each' secaon  by  fishing 
vessels  at  present  are  very  great  and  arc  ostinated  to  aaount  to  500-1,000 
yen  per  boat. 

The  construction  of  the  longlines  in  general  use  today  is  so  cxtrenely 
primitive  and  results  in  such  inefficiency,  inconvenience,  and  dajipcr  i.rx 
setting  and  hauling  the  lines  that  it  v;ill  hardly  bt.ar  exa ir.inati on. 

The  prevention  of  tangling  of  tho  trunk  lines  and  branch  lines  or 
float  lines,  the  sinplification  of  tho  separation  and  ,joinin£;  of  ti.e  lines, 
and  the  mechanization  of  line  handling  should  all  be  studied.  It  would  be 
desirable  to  have  numbers  starpod  on  the  hooks  to  facilitate  investigations, 
and  the  branch  lines  could  well  be  made  very  short. 

b.  Auxiliary  fishing  gear 

Line-hauler  rollers,  line  baskets,  line-ccilors,  line-throwers, 
and  flags  have  become  expensive.  There  is  a  need  for  irprovenents  in 
wooden  floats  and  the  easily  broken  ,;lass  floats. 

c.  Fishing  methods 

In  order  to  effect  the  greatest  posaablo  increeso  in  the  number  of 
baskets  of  gear  the  gear  m.ust  be  improved  and  time-savin?;  methods  r-ust  be 
devised. 

1.  Specialization 

2.  Increased  efficiency 

3.  Division  of  labor 

i^.     Combined  use  of  long  branches 

That  is  to  say,  under  1,  two  boats  should  operate,  ^s  a  team,  one 
specializing  in  laying  the  line  and  tho  other  l-n  hauling  it.  Topic  2 
means  that  in  order  to  raise  the  effective  fishing  tine  of  the  lines  they 
must  be  in  the  water  at  all  times  and  that  it  is  not  proper,  as  at  present, 
to  set  and  haul  the  lines  in  such  a  way  that  th.ere  is  a  period  v/hcn  they  are 
not  in  the  water.  For  day  and  night  fishing  the  personnel  rust  be  divided 
into  watches.  '7ith  regard  to  3j  on  the  present  fishing  boats  each  person 
does  not  have  well-defined  duties.  There  should  be  a  division  of  tasks  so 


103 


that  each  fisherman  will  becor.e  experienced  in  his  special  job.  Af  foi*  /';, 
study  should  be  made  of  the  use  of  large  branches  nixed  in  with  the  albacore 
lines  so  as  to  catch  large  fish  such  as  big-eyed  tuna  and  narlins. 

d.  Fishing  grounds 

The  fishing  grounds  vary  with  the  season,  but  in  Areas  T  pnd  XT 
investigations  should  be  nade  as  far  north  ns  the  vvnrn  currents  go  to  areas 
with  water  tenperatures  of  about  10  .   In  the  investigations  nade  up  to  now 
fishing  has  been  good  at  temperatures  of  between  13"  and  16.5°.  Furtherrore, 
since  the  North  Pacific  is  very  caln  in  the  suraner  season,  means  should  be 
devised  to  advance  efficiency  to  utilize  this  period  fully,  and  policies 
should  be  developed  fully  to  cope  with  the  notoriously  storny  weather  of 
late  autunn  and  winter.   Also  thorough  studies  should  be  rade  with  a  view 
to  extending  the  fishing  grounds  north  to  the  vicinity  of  the  Aleutians, 
northeast  toward  the  continent,  and  to  the  vjators  off  Japan. 

e.  Fishing  seasons 

Out  of  the  whole  year  it  is  only  in  August  that  the  fishing  grounds 
and  the  movements  of  the  albacore  are  unknown. 
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Table  of  Measuror.entsof  Albncore. 

(Body  length  is  with  caudal  renoved) 

First  Cruise 


Date  Taken 

Position 

Where  Taken 

Number  of  Fish 

Body  Length 
cm 

Body  ITeight 
kg 

6-23 

35° 

18'  N 

11 

99 

22.50 

173° 

31'  W 

87 
81 
H 
85 
8i 
86 
85 
8^ 
86 
85 

16,88 

12.75 
13,88 
U.62 

U.62 
15.37 
U.62 
13.88 
15.37 
13.38 

b-2U 

35° 

29'  N 

3 

su 

15.37 

172° 

uo '  w 

85 
87 

15.75 
16.87 

6-25 

K 

U'  N 

U 

76 

9.75 

17^° 

0'  w 

85 
86 
69 

13.12 

15.37 

7.88 

6-26 

36° 

26'  N 

11 

84 

12.38 

172° 

50'  M 

76 
71 
80 
78 
73 
77 
72 
80 

11.25 
9.00 

13.13 

11.63 
10.13 
11.63 
10.13 
13.50 

6-27 

37° 

17'  N 

11 

79 

12.38 

171° 

A8'  W 

8A 
75 
81 

80 
78 
81 

74 
80 

13.83 
10.50 
12.75 
13.13 
10.87 
13.13 
10.13 
13.50 
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First  Cruise  -  /5Tontinued7 


Date  Taken 

Position  Where  Taken 

Ncunber  of  Fish 

Body  Length 

en 

Body  Weight 

kg 

6-28 

38°  12 «  N 

U 

A9 

2.S5 

1700  01'  W 

U9 
49 
il5 
69 
69 
82 
72 
71 
73 
79 
U9 
79 

2.70 
2.70 
2.25 
7.85 
8.25 

12.75 
8.25 
9.38 
9.76 

11.25 
2.63 

10.13 

73 

9.00 

Second  Cruise 

8-27 

^3°  21'  N 

12 

72 

9.00 

11 U°     05 '  W 

75 
78 
73 
78 
72 
82 
71 
91 
90 

75 
76 

9.38 
10.88 
10.13 
12.36 
10.13 
U.63 

8.25 
17.25 
15.75 

3.25 
11.25 

8-28 

^3°  32'  N 

10 

U9 

3.00 

173°  38'  W 

50 
78 
77 
90 
82 

73 
81 

79 
U5 

3.38 
11.63 
11.25 
18.38 
12.00 

9.38 
12.00 

12.75 
2.81 

8-29 

^3°  10'  N 

3 

U 

9.65 

171°  58'  W 

85 
85 

U.63 
15.00 
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Second  Cruise  -  ^ontinued7 


Date  Taken 

Position  Waeve   Taken 

N-or.ber  of  Fish 

3oiy  Length 

Body  Weight 

"""* 

8-30 

^3°  39'  N 

12 

73 

11.63 

170°  35'  W 

• 

75 
79 
7Q 
73 
73 
50 
A7 
A7 
50 
50 

"^.38 
11.63 
11.63 
8.25 
9.00 
3.00 
2.^0 
2.51 
3.11 
2.81 

8-31 

A3°     Al'  N 

21 

86 

U.25 

< 

169   20'  W 

86 
71 
78 
73 
73 
73 
75 
8A 
75 
79 
7'^ 

75 

70 

73 
71 
72 

48 
50 
AB 
51 

15.00 

7.88 

12.00 

9.00 

9.38 

9.38 

Q.OO 

I'^.OO 

10.13 

11.63 

Q.65 

9.65 

7.38 

9.38 

8.53 

9.r^s 

2.-^3 
2.81 

2.43 
3.00 

9-1 

/i3°  10'  N 

3 

81 

12.00 

168°  OA^     H 

79 

81 

11.25 

12.00 

9-2 

A2°     38'  N 

6 

8]. 

12.38 

166°  /,/,'  W 

76 
81 
75 
80 

11.25 
12.00 
10.88 
13.13 
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Second  Cruise  -  ^ontinued7 


Date  Taken 

Position  Where  Taken 

Nunber  of  Fish 

Body  Length 
en 

Body  V/eight 
kg 

9-3 

A2°     5V     N 

12 

75 

9.65 

165°     26'     W 

79 
7A 
78 
73 

73 
73 
71 
75 
79 
70 
72 

11.25 
9.38 

11.25 

9.38 

9.65 

9.38 

9.38 

10.31 

12.00 

12.00 

9.00 

9-A 

A2°     12'     N 

9 

^4 

2.06 

166°    AB'     W 

76 
75 
75 
77 
77 
76 

11.25 
9.65 
11.63 
12.38 
12.63 
10.13 

9-5 

a°     52'     N 

13 

Al 

16.13 

168°     3^'     W 

91 
82 
77 
77 
79 
77 
75 
83 
81 
^1 
85 
80 

17.25 
13.13 
10.50 
10.88 
11.63 
12.00 
10.88 
U.25 
13.13 
1.50 
U.63 
12.75 

9-13 

/i3°     50'     N 

27 

^9 

3.00 

16-4       02'     E 

AB 
/.7 

51 
A9 
A5 
51 
51 
51 
^9 

2.63 
2.25 
3.08 
2.96 
2.03 
3.26 
3.3S 
3.30 
3.00 
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Second  Cruise  -  Continued/ 


Date  Taken 

Position  fifhere  Taken 

Nup.ber  of  Fish 

Body  Length 

en 

Body  Weight 

kg 

9-13 

A3°     50'     N 

27 

51 

3.38 

16A°     02'     E 

51 

UU 

A5 
51 
49 
A9 
72 
79 
78 
82 
73 
52 
52 

3.53 
2.18 
2.25 
1.99 
2.63 
3.56 
2.63 
3.00 
9.38 
12.00 

11.25 

13.88 
12.00 

3./.5 
3.38 

Third  Cruise 


10-6 


1,3      2^'     N 

175°     00'     W 


17A 


7/+ 

9.38 

68 

7.88 

69 

S.63 

68  , 

7.50 

70 

8.63 

72 

Q.no 

68 

6.75 

72 

7.83 

73 

9.38 

72 

8.25 

72 

8.63 

76 

1C.13 

74 

9.65 

90 

17.25 

87 

13.88 

71 

10.13 

71 

8.25 

72 

8.63 

73 

8.6? 

70 

7.50 

72 

8.63 

75 

10.13 

72 

9.00 

74 

<\38 

71 

8.25 
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Third  Cruise  -  /Continued/ 


Date  Taken 

Position  Vi/here  Taken 

Number  of  Fish 

Body  Length 

en 

Bodv  '''eipht 

10-6 

43°  24'  N 

.  174 

69 

7. 50 

175°  00 •  W 

69 
70 
70 
67 
79 
55 
56 
57 

7.50 
7.88 
7.83 
7.13 
11.62 
3.75 
3.75 
4.13 

10-7 

43°  32'  N 

123 

70 

3.25 

174°  23'  W 

71 
73 

9.00 
9.00 

■ 

67 
70 
70 
67 
70 
70 
72 
69 
78 
70 
71 

75 
71 

73 
75 
70 
74 
75 
75 
75 

74 
70 
70 
72 
72 
73 
60 
51 

7.88 
8.63 
9.00 
8.25 
7.38 
7.88 
8.63 
7.13 
11.25 
8.25 
7.38 
9.38 
3.25 
9.00 

9.38 
3.25 
9.00 
9.38 
9.65 
9.33 
9.00 
7.88 
8.25 
8.63 
8.25 
9.00 

5.25 
3.00 
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Third  Cruiso  -  /Continued/ 


Date  Taken 

Position  Ffliere  Taken 

Number  of  Fish 

Body  Length 

CK 

Body  'Teight 

10-8 

U3^     31'     N 

112 

70 

9.38 

\lk°     48'     W 

69 
70 
70 
71 
70 
69 
70 
71 
68 

7.38 
7.88 
8.63 
8.63 
7.50 
7.88 
8.25 
9.00 
7.88 

58 
58 
58 

54 
56 
71 
72 
73 
71 
66 
68 
71 
71 
72 
69 
88 
85 
89 
85 
75 

4.50 

Z.50 

4.88 

3.38 

4.50 

8.25 

8.25 

8.63 

7.88 

7.13 

7.50 

8.25 

7.88 

8.63 

7.88 

16.12 

1Z.63 

15.75 

14.25 

10.13 

10-9 

43°     12'     N 

116 

71 

8.25 

174°     35 '     w 

73 
70 
72 
70 
73 
67 
70 
72 
67 
71 
71 
69 
70 
68 

9.3S 
8.25 
8.63 
7.88 
8.25 
6.38 
7.88 
8.25 
6.75 
7.88 
9.38 
7.88 

8.25 
7.88 
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Third  Cmise  -  Continued/ 


1 

Date  Taken 

Position  VThere  Taken 

— 

Number  of  Fish 

Body  Length 
cr. 

Body  Weight 
kg 

10-9 

43°  12'  N 

116 

76 

12.25 

174°  35 '  W 

76 
70 
72 
75 

71 

69 
67 
76 
72 
63 
63 
56 
52 
53 

10.88 
7.88 
8.63 
9.65 
7.50 
7.88 
6.75 
c».65 
9.00 
5.63 
5.25 

4.13 
3.00 
3.38 

10-11 

43°  01 •  N 

43 

74 

9.65 

174°  07'  W 

61 
74 
71 
70 
75 
71 
71 
72 
73 
68 
70 
72 
69 
72 

75 

76 
75 
73 
53 
49 
49 
50 
73 
71 
74 
69 
72 
71 

5.63 
10.13 
7.50 
7.83 
10.13 
8.25 
8.25 
8.25 
f^.OO 
7.13 
7.88 

8.25 
7.50 
8.25 
9.00 
9.65 
9.65 
9.38 
3.75 
3.00 
2.65 
2.65 
9.38 
8.25 
9.38 
7.50 
8.63 
8.63 
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Third  Cruise  -  /Continued/ 


Date  Taken 


Position  iThere  Taken 


Body  Length    |  Body  Weight 


ClTl 


kr 


10-11 


/i3°     01 '     N 
174°     07'     W 


10-12 


10-13 


43" 
174° 


05' 
28' 


N 
W 


43" 
174° 


18' 

AO' 


N 


U3 


135 


86 


68 
71 
74 

74 


7.50 
S.25 
9.38 
9.38 


70 

7.88 

73 

9.38 

72 

S.63 

69 

7.50 

71 

8.63 

70 

7.50 

72 

S.25 

69 

7.50 

75 

10.13 

71 

8.63 

73 

9.38 

72 

8.25 

70 

7.38 

70 

7.50 

73 

9.65 

71 

7.83 

76 

10.50 

71 

8.63 

74 

10.50 

71 

^.00 

77 

10.50 

73 

9.00 

74 

9.38 

69 

7.50 

72 

q.oo 

71 

8.25 

76 

10.13 

72 

9.00 

73 

b.63 

73 

9.38 

71 

8.25 

70 

7.50 

74 

9.38 

69 

7.50 

72 

8.25 

71 

8.25 

75 

10.50 

73 

^.00 

64 

6.75 

66 

7.13 
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Third  Cruise  -  ^^ontinned/ 


Date  Taken 

Position  F/here  Taken 

Nunber  of  Fish 

Body  Length 
era 

Body  Weight 
kR 

10-13 

43°  18'  N 

86 

76 

10.13 

Y?U°     40'  W 

r 

74 
65 
69 
72 
68 
70 

74 
71 
70 
69 
77 
74 
74 
73 
61 
70 
67 
70 
71 
94 
50 

0.65 
6.75 
7.83 

8.25 
7.50 

8.25 
9.65 
8.63 
8.63 
7.83 

11.25 
9.38 
9.33 
9.00 
5.25 
7.88 
7.50 
7.88 
8.25 

19.13 
2.63 

10-15 

41°  44'  N 

196 

67 

6.75 

173   28'  W 

71 
72 
67 
70 
70 

74 
72 
72 
73 
68 

69 
67 
72 
75 
65 
70 
69 
69 
72 
67 
70 
69 

8.65 
9.00 
6.75 
7.50 
S.63 

10.13 
9.38 
•^.38 
8.63 
8.25 
8.25 
6.75 
8.25 

10.13 
6.75 
7.38 

3.63 
7.88 

8.63 
7.88 
8.63 
8.63 
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Third  Cruise  -  ^^ontinii.ed/ 


Date  Taken 


10-15 


10-16 


Fof  iij.ciri  'iT:.e:ce  Takei:; 


a''    4a'    N 


173"     28' 


W 


196 


^2" 
173° 


30' 
28' 


N 
W 


10-17 


58 


-i2 
173° 


08' 


N 
W 
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7  Length 

i 
Body  T/eight 

cvn 

1— 

1         ~. — . 

71 

7.83 

6A 

6„00 

7^ 

9.00 

7-i 

9.38 

72 

8,63 

69 

7.88 

70 

8,25 

88 

15.75 

51 

2.96 

68 

7.50 

68 

7.50 

69 

7.83 

67 

7.50 

72 

3,63 

65 

6.75 

68 

7.50 

69 

8.63 

67 

7.50 

69 

8.25 

58 

Z,50 

70 

8.25 

69 

7.88 

70 

8.25 

72 

9.00 

70 

7.88 

70 

7. 88 

63 

7-50 

69 

8.25 

67 

7.50 

73 

9.33 

72 

9.38 

73 

9.00 

72 

9.00 

67 

6.75 

71 

8.25 

71 

8.25 

69 

S,63 

75 

10.13 

U 

9.65 

89 

16.50 

A9 

2.85 

66 

6.75 

71 

9.00 

66 

6.75 

70 

7. 83 

69 

7.50 
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Third  Cruise  -  /Continned/ 


Date  Taken 

Position  YiTiere  Taken 

Number  of  Fish 

Body  Length 
en 

Body  ''/el^ 

10-17 

U2°     08'  N 

109 

69 

7.88 

173°  U'  W 

70 
73 
68 
70 
71 

8.6^ 
10.13 
6.75 
7.88 
8.63 

69 
70 
67 
69 
68 
69 
68 
69 
73 
IL 
71 
71 
57 
70 
78 
70 
71 
69 
72 

7.50 
7.38 
7.13 
7.50 
7.88 
7.50 
7.88 
7.88 
9.38 
9.38 
7.88 
9.00 
^.88 
7.88 
11.25 
8.25 
8.63 
7.13 
8.25 
2,1U 
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Report  of  Re3'7.!'.i-.F!  nf  Derslopnenr.  of  Albacore 

Aoraorl  Prefecture  Fisheries  Experiment  Station 

1.  Vessel  -  Aomori  Maru 

2.  Type  of  operation  -  albacore  fishing  ground  exploration 

3.  Outline  of  operations 

In  this  year's  investigations  the  Aomori  Maru  was  assigned  to  the  sur- 
vey of  Area  I.   In  order  to  enable  the  vessel  to  underur'^e  such  long  voyages 
she  was  put  in  the  Asano  docks  at  Yokohama  on  Aprix  20  fcr  repairs  to  the 
hull  and  engine.   She  came  out  of  the  dockyard  on  June  3  and  proceeded  to 
Hachinoe  harbor  where  all  preparations  for  fishi'.r.n-  were  Tr^ide.   On  Jure  21 
the  vessel  left  Hachinoe  on  its  first  cruise  aaJ  on  November  12  she  returned 
to  Misaki  completing  her  third  cruise  and  marking  the  end  of  the  year's 
operations. 

First  Cruise 

The  vessel  sailed  from  Hachinoe  harbor  on  June  21  and  arrived  on  the 
fishing  grounds  July  3.   Twelve  fishing  trials  were  made  in  the  area  between 
171°  W  and  176°  E  and  33°  -  37*^  N.  The  catch  was  38  albacore,  S3   big-eyed, 
23  striped  marlin,  165  Galeus  glaucus,  5  Lampris  regia,  1  black  marlin,  1 
Scoliodon  walbechmi,  6  Isurus  nlaucus.  and  2  broadbill  swordflsh.  The 
vessel  was  on  the  way  back  to  Misaki,  but  the  schedule  was  changed  en  route 
and  she  put  in  at  Katsuure  in  Chiba  Prefecture  where  most  of  the  catch  was 
sold.  The  remainder  was  sold  at  Hachinoe.  The  value  of  the  landings  was 
¥  1,907. 

Second  Cruise 

The  vessel  departed  Hachinoe  for  the  fishing  grounds  on  September  3, 
but  returned  without  fishing  because  of  engine  trouble  en  route.  She 
arrived  back  at  Hachinoe  on  the  25th  of  September. 

Third  Cruise 

The  vessel  departed  Hachinoe  Oetober  5  and  put  in  at  Xamaishi  for  fuel. 
On  October  7  at  6:00  P.M.  she  sailed  from  Kamaishi  for  the  fishing  grounds. 

From  October  20  to  October  31  11  fishing  operations  were  carried  out 
in  the  area  between  38°  -  /^lo  n  and  173°  1  -  11U°   E.   The  catch  comprised 
1,615  albacore,  16  big-eyed  tuna,  2  bro".dbill,  2  striped  marlin,  7  Isurus 
glaucus.  and  96  Galeus  glaucus.   This  catch,  the  landed  value  of  which  v^as 
¥  6,A,66,  provided  a  successful  ending  to  the  season's  operations. 

A..  Conditions  on  the  fishing  grounds 

On  the  first  cruise  the  c'lrrcnts  on  the  fishing  grounds  were  gener.'illy 
northeasterly  or  easterly  with  speeds  of  about  one  knot.  Albacore  were 
taken  at  places  where  the  water  temprrature  was  19-21°,  vdth  a  water  color 
of  l^.   and  a  transparency  of  about  18  meters,  but  no  albacore  were  found  at  all 
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where  the  water  temperatures  were  h?f;hcr  than  21°.  On  the  third  cruise  tuu 
currents  were  generally  north  and  slightly  viresterly  with  speeds  of  1  to  1-g- 
knots.  The  best  catches  were  obtained  where  the  water  color  was  from  3  to 
U   with  a  transparency  of  about  16  to  17  meters  and  the  surface  temporatui'e 
was  from  16,5°  to  16.8°  with  a  temperature  of  about  13.8°  at  the  100-meter 
level.  It  was  not  possible  to  collect  plankton  because  of  damage  to  the 
plankton  net,  but  the  presence  of  great  quantities  of  gobies  in  the  bellies 
of  the  fish  indicated  that  natural  food  was  fairiy  abundant.  ■ 

Boobies  were  extremely  abundant  and  during  operations  a  flock  of  them 
could  always  be  seen  at  the  stern  of  the  vessel. 

5.  Relation  of  weather  and  currents  to  bait-taking 

During  the  first  cruise  the  v/ecthor  was  generally  good,  but  perhaps 
because  of  the  grounds  fished  the  fish  did  not  bite  very  v;ell.  On  the 
third  cruise  there  were  many  days  of  bad  weather,  the  currents  were  complex, 
and  much  difficulty  was  experienced  in  operating,  however,  the  albacorr  bit 
very  well.  The  fish  were  small  (.25  to  1.00  kan  /  1  kan  =  8.27  pounds_7  ), 
but  the  schools  were  very  dense.  The  fish  bit  best  from  the  third  to  the 
eighth  trial  in  the  vicinity  of  stations  X  3  and  X  A.  On  the  sixth  trial 
the  highest  record  of  eight  fish  on  one  basket  of  line  (9  hooks)  was  made, 
and  most  of  the  baskets  caught  two  or  three  fish.  Just  for  our  information 
data  were  compiled  for  50  baskets  with  the  follovdng  results: 

Catch  ratios  per  basket 

8  fish  per  basket  1  basket 
6  fish  per  basket  1  basket 
5   n   «    II  3    " 

^     H     II       II  ^      II 

3   "   "  "  16  " 

2   "   "  "  11  " 

1   "   »  "  10  " 

Total  50 


II 


8 

fish 

6 

fish 

15 

It 

16 

11 

U^ 

II 

22 

II 

10 

II 

125 

II 

6,  Method  of  holding  bait,  relation  of  freshness  to  bait-taking,  and  table 
of  data  on  bait 

On  the  first  cruise  frozen  mackerel,  frozen  squid,  and  salted  sardines 
were  used  for  bait.  The  frozen  bait  vkis  placed  in  the  fishhold  and  the  re- 
frigeration machinery  was  operated  sufficiently  to  keep  it  from  melting. 
The  salted  sardines  were  kept  in  covered  boxes  stacked  in  a  suitable  space 
on  deck  with  no  untoward  effects.  On  the  third  cruise  only  frozen  mackerel 
and  salted  sardines  were  used.  The  mackerel  may  have  been  inferior  to 
begin  mth,  but  when  they  were  used  they  were  in  a  low  state  of  freshness, 
they  stayed  on  the  hook  poorly,  and  the  fish  did  not  bite  well  on  them.  The 
salted  sardines,  on  the  other  hand,  were  of  high  quality,  held  the  hook 
well,  and  were  taken  well  by  the  fish. 

On  the  third  cruise  the  frozen  mack'-rcl  and  the  salted  sardines  were 
used  together.  A  comparison  of  the  success  obtained  vjith  these  baits  showed 
that  the  fish  did  not  bite  v/ell  on  the  frozen  mackerel.  In  short,  it  is 
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wondered  whether  vvnen  frozen  fish  are  kept  in  sea  water  for  long  periods 
of  time  they  do  not  lose  their  shaoe  and  r.ecors  vr-^v   ■'"•^*/', 

/A  table  of  data  on  bait  is  omitted  here._7 

7.  Sizes  of  the  largest  and  smallest  nlbacore  taken,  along  mth  the  nu:  ..f:r 
taken  in  the  largest  single  catch  and  their  average  size. 

Largest    5.500  kan     80  cm      Taken  October  22 
Smallest   2.000         57        Taken  October  26 

The  biggest  single  catch  was  during  the  t'lird  cruise  when  2^6  fish  were 
taken  on  October  27.  Their  average  weight  vns  2. 500  kan. 

8.  Methods  of  handling  and  preserving  the  catch 

Large  fish  such  as  the  big-eyed  tuna  and  the  marlins  v/ere  opened  up 
immediately  after  capture  and  the  gills  and  viscera  were  removed.  Albacore 
and  other  smaller  fish  visre   stov/ed  in  the  round.  The  fish  -.verc  first 
thoroughly  washed  with  sea  water  and  then  laid  in  rows  on  the  rrcks  in  the 
fishhold,  covered  vath  muslin,  and  then  covered  with  enough  ice  so  that  the 
fish  could  not  be  seen.  The  refrigeration  machinery  was  operated  suffi- 
ciently so  that  ice  rjould  not  molt  (operating  every  other  day) .  The  sharks 
were  opened  and  gutted,  washed  with  sea  water,  stov/ed  in  the  fishhold  with 
a  small  quantity  of  ice,  and  refrigerated  sufficiently  to  keep  them  from 
spoiling. 

9.  Place  and  method  of  sale 

On  the  first  cruise  the  catch  was  sold  partly  at  Katsuura  in  Chiba 
Prefecture  and  partly  at  Hachinoe.  The  catch  from  the  third  cruise  was  sold 
in  the  market  at  Misaki  in  Kanagawa  Prefecture.   In  all  cases  sale  was  at 
auction  by  written  bids. 

Value  of  Fish  Sold 


First  cruise 
Third  cruise 

¥  1,907 
6,A66 

Total 

8,373 

10.  Summary  table  of  the  results  of  operations 

£  This  as  well  as  the  following  tabic  of  the  value  of  the  catch  have 
been  omitted  as  the  essential  information  is  contained  in  Tables  4. 
and  5._7 

11.  Opinions  on  vessels,  gear,  methods,  fishing  grounds,  and  seasons 

a.  Fishing  vessels 

The  suitable  size  for  the  fishing  vessels  appears  to  be  from  150  to  200 
tons.  Because  of  the  distance  to  the  fishing  grounds  and  the  time  required 
to  get  there  and  back,  the  vessel  should  be  as  fast  as  possible,  should  have 
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a  long  cruising  range,  and  should  be  able  to  carry  a  large  cargo  nf  fisli. 
In  other  words,  the  venture  will  not  show  a  profit  unless  the  vessel  can 
carry  over  ^.0  tons  of  fuel,  about  /^0   tons  of  ice,  and  over  10,000  kan  of  fish. 

b.  Fishing  gear 

A  comparison  of  cotton  and  ^fenila  lines  shows  that  the  former  is 
superior  both  in  the  catch  ratios  obtained  and  in  ease  of  handling.  For 
dyeing  the  line  coal  tar  dye  is  best  and  line  so  dyed  is  easiest  to  handle. 

The  experience  of  the  third  cruise  indicates  that  in  fishing  for  small 
albacore  of  about  3  kan  weight  it  would  be  best  to  remove  the  large  hooks 
from  the  lines  and  try  to  place  as  many  small  hooks  as  possible  on  them. 
Since  the  more  gear  is  fished  at  one  time  the  greater  are  the  catch  ratios 
obtained,  it  appears  that  about  200  baskets  is  a  proper  amount  of  line. 

c.  Fishing  methods 

Because  of  the  great  distance  of  sijch  fishing  grounds  as  those  of  Area 
I  it  appears  that  of  the  three  methods  of  pole  fishing,  longlining,  and 
trolling,  pole  fishing  is  unsuitable  because  of  the  bait  factor.  In  the 
long  run  it  is  thought  that  the  best  policy  is  to  use  longlines  as  the 
principal  gear  and  to  use  trolling  lines  while  under  way  or  vdiile  patrolling 
the  lines  to  locate  schools  and  to  increase  the  total  catch.  There  is  a 
need  for  a  great  deal  of  thought  and  study  to  be  given  to  methods  of  opera- 
tion of  the  gear.  Attention  must  be  paid  to  the  movements  of  the  schools 
and  to  the  direction  and  velocity  of  the  current  so  that  after  the  lines  are 
hauled  in  the  position  of  the  vessel  can  be  suitably  shifted,  and  when  a 
good  fishing  ground  is  reached  it  is  necessary  always  to  have  i\n   accurate 
knowledge  of  the  vessel's  position  after  the  lines  are  hauled  so  that 
insofar  as  possible  the  vessel  vixll   not  get  off  the  ground.  For  this  reason 
ivhen  operating  at  night  it  is  absolutely  necessary  to  ascertain  the  position 
by  observations  of  the  moon  or  stars. 

d.  Fishing  grounds  and  seasons 

A  consideration  of  the  results  of  this  year's  and  last  year's  investi- 
gations leads  to  the  belief  that  around  Piay  and  June  the  grounds  arc  in  the 
vicinity  of  30-35°  N  while  around  August  and  September  they  are  in  the 
neighborhood  of  4.0-45°  N  indicating  perhaps  thr-t  the  alLacoro  may  perform 
a  great  migration  between  the  Hawaiian  Islands  and  the  Aleutians  in  which 
they  move  south  in  the  winter  and  north  in  the  summer.  It  is  thought  that 
small  albacore  of  about  2  to  3  kan  in  weight  always  svrim   in  schools  at  the 
tips  of  warm  currents  (about  16-17°  temperature)  where  these  form  narrow 
pockets  of  comparatively  uniform  temperature. 
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Report  of  Results  of  Pevolopmcnt  of  Albacore 
Fishing  Grounds 

Chiba  Prefecture  Fisheries  Experiment  Station,  Katsuura  Branch 

1.  Vessel  -  Fusa  Maru 

2.  Type  of  operation  -  albacore  fishing  ground  exploration 

3.  Outline  of  operations 

First  Cruise 

Preparations  for  the  Fusa  Maru  to  take  part  in  the  operations  to 
develop  the  albacore  fiching  grounds  were  begun  May  7  and  conplcted  Kay  10, 
The  vessel  sailed  from  Katsuura  for  the  first  survey  of  the  fishing  grounds, 
combining  this  operation  vdth  occanographic  observations  to  be  taken  300 
miles  southeast  of  Nojimasaki,   'ith  the  completion  of  these  observations  at 
8:00  P.M.  on  May  12  the  vessel  proceeded  directly  to  the  assigned  fishing 
grounds.  Fishing  ^ras  begun  on  May  21  end  12  fishing  operations  had  been 
carried  out  by  June  1  when  the  vessel  startrd  the  return  voyage.   On  Juno 
12  the  vessel  arrived  at  Katsuura  and  landed  its  fish.  During  this  period 
24.3  albacore  were  taken,  and  the  total  value  of  landings  vas  IJ  1,2/^6.^,0. 
This  year's  first  survey  area  was  bctv;een  32°  and  35°,  while  the  area 
covered  in  the  first  cruise  last  year  was  between  28°  and  31°  N,  The 
surface  v;ater  temperatur'^s  on  last  year's  fishing  grounds  ranged  from  a 
minimum  of  2QP   to  a  maximum  of  23°,  while  this  year's  temperatures  were 
from  17.7°  to  20.^°. 

Second  Cruise 

After  the  completion  of  the  first  cruise  work  vns  done  on  the  fishing 
gear  and  general  repairs  were  made.  On  June  25  the  vessel  departed 
Katsuura  for  the  second  cruise.  Experimental  fishing  v/ns  begun  on  July  5 
and  14  stations  rtero  fished  before  the  vessel  started  on  its  return  voyage 
on  July  19.  On  July  31  the  vessel  arrived  at  Katsuura,  where  the  catch  was 
landed  August  1.  Tlie  species  and  number  of  fish  caught  were  as  shov.ri  in 
the  summary  table  of  operations;  50  albacore  were  taken  and  the  value  of  all 
fish  landed  was  ¥  1,655.86.  The  survey  area  covered  in  this  voyage  did  not 
differ  greatly  from  that  surveyed  in  the  second  cruise  l-"'.st  year,  hov/over, 
last  yr ar  the  investigations  proceeded  from  south  to  north  vMlc  this  year 
the  fishing  stations  were  run  in  the  opposite  direction. 

Third  Cruise 

After  compl;:tion  of  the  regular  periodic  ocoanographic  observations 
the  vessel  sailed  from  Katsuura  on  September  3  for  its  third  cruise. 
Fishing  operations  wore  begun  on  September  lU   and  1^  stations  were  fished 
by  September  28  when  the  vessel  began  its  return  voyage.  On  October  10 
the  vessel  arrived  at  Katsuura  "nd  landed  its  catch.  The  species  and  num- 
bers of  fish  taken  vrere   as  shown  in  the  summary  table  of  operations;  162 
albacore  were  caught  and  the  total  value  of  all  the  fish  landed  was 
¥  l,92ii..4.6.   The  area  of  operations  on  this  cruise  w.\s   north  of  4.0°N,  and 
many  big-eyed  tuna  and  striped  marlin  were  taken  in  v,n.tors  where  the  surface 
temperatures  were  around  21°.  The  albacore  taken  in  these  areas  were  large 
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ones  from  15  to  30  kilograms  in  weight.  As  the  vessel  proceeded  northvR.^.rd 
the  surface  water  temperatures  fell  oo  between  1A°  and  16°  and  in  these 
areas  no  striped  marlin  or  big-eyed  tuna  were  caught  and  the  albacore  Ti^ich 
were  taken  wore  small  ones  of  about  6  to  10  kilograms.  Small  albacore  vrerc 
seen  Jumping  from  time  to  time  during  operations,  but  none  were  taken  on 
the  trolling  lines, 

U,     Conditions  on  the  fishing  grounds,  direction  and  speed  of  currents, 
water  temperatures,  nnd  water  color 

First  Cruise 

The  area  surveyed  was  comparatively  small  in  extent,  lying  between 
32-35°N  and  west  of  18C°?1,  The  currents  were  for  the  most  part  southerly 
and  very  weak,  the  hiphest  ■"•elocity  measured  being  about  0.6  knot,  J^t  the 
beginning  of  cperatiou.s  a  northeasiierly  current  was  felt.  Surface  water 
temperatures  on  the  fishing  grounds  were  generally  variable,  but  the  changes 
were  relatively  small,  Tomporatui-es  v«re  from  17,.  8°  to  19.7°  and  they 
dropped  progressively  by  1°  to  3°  at  each  of  the  prescribed  lov/er  levels. 
The  100-raeter  level  at  all  fishing  grounds  shored  14-.  5  to  16°,  While 
fishing  the  direction  of  the  lines  occasionally  changed  markedly,  and  lines 
of  discontinuity  were  frequently  encountered.  The  v/ater  color  was  generally 
favorable,  but  with  changes  in  the  temperature  while  fishing,  and  of  course 
while  cruisin{j  there  were  changes  in  the  color.  Plankton  was  particularly 
abundant.  Transparencies  of  20  to  30  meters  were  measured. 

Second  Cruise 

Compared  to  the  previous  ciniise  the  survey  area  was  larger  in  extent. 
It  was  almost  the  same  area  as  that  covered  in  the  second  cruise  of  the 
previous  year  except  for  a  northward  shift  of  one  degree  of  latitude. 
Currents  were  southwesterly  and  northeasterly,  and  they  were  generally  slow 
with  one  knot  the  highest  velocity  encountered.  At  several  of  the  H 
fishing  stations  no  current  could  be  detected.  Surface  water  temperatures 
where  albacore  were  taken  were  from  15.7°  to  21°.  As  the  vessel  moved 
south  the  temperatures  rose  to  23°  or  higher  and  no  albacore  were  taken  at 
all.  Temperatures  at  the  lOO-mcter  level  were  11,20  to  1^,8°  and  the 
difference  between  temperatures  at  the  prescribed  levels  was  1°  to  2°,  Wate1| 
color  was  generally  favorable,  but  there  were  some  areas  whore  the  trans- 
parency was  remarkably  poor,  the  range  being  from  10  to  27  meters.  Plankton 
was  abundant  all  over  the  survey  area. 

Third  Cruise 

The  survey  area  lay  north  of  ^°  between  175°E  and  178°W,  and  experi- 
mental fishing  was  carried  on  over  a  rather  broad  range.  The  currents  were 
extremely  complex,  there  wore  many  lines  of  discontinuity,  and  there  were 
some  areas  where  gyrals  were  formed.  Both  northwesterly  and  southeasterly 
currents  were  present,  and  a  maximum  velocity  of  0.9  knot  \-ns  measured. 
No  current  at  all  could  be  detected  at  2  out  of  the  1^   stations  fished. 
Surface  water  temperatures  were  from  1/^9   to  around  21°,  and  changed  every 
30  or  iiO  minutes  while  the  ship  was  under  way.   It  was  felt  that  perhaps  the 
zone  of  /^ s\iitahle_y   water  in  this  area  is  narrow  from  east  to  west  and 
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broad  from  north  to  south  forming  a  belt-shape.  TcmprrnturGS  at  the  T'~>0- 
meter  level  ranged  fr^vm  H.8°  to  1/+'^,  Water  color  ranged  from  2  to  5  with 
unfavorable  color  in  the  low  temperature  zones,  and  transparencies  were 
from  12  to  27  meters.  Plankton  was  abundant  just  as  on  the  precediu;;,-  cruJG:, 

5.  Relationship  between  weather  and  currents  and  bait-taking  by  the  schools 

Throughout  the  vAiole  operating  area  the  fishing  grounds  viere,   just  as 
in  the  previous  year,  generally  unremarkable.  On  the  third  cruise  there 
were  comparatively  many  signs  of  life  on  the  sea  and  small  albacore  were 
seen  jumping,  however,  there  was  nothing  in  the  vicinity  "vhich  could  be 
taken  for  a  school.  Albacore  schools  were  not  sighted  even  once  during  the 
three  cruises,  and  it  appears  that  they  were  disrupted  by  the  sea  conditions. 
Generally  it  seemed  that  the  albacore  •voro  soncwhat  more  concentrated  than 
they  were  the  previous  year,  but  the  area  of  distribution  Vv'as  extremely 
limited  and  unfortunately  it  was  not  possibJe  on  ar.y  of  the  three  cruises 
to  contact  their  center  of  conceutration,.  This  is  thought,  however,  to 
have  been  due  to  the  cceanographic  conditions  described  above,  Other\'n.se 
there  was  nothing  in  particular  to  record  concerning  the  relationship  of  the 
weather  to  bait-taking. 

6.  f.fethods  of  preserving  bait,  relation  of  freshness  to  bait-taking,  and 
item.s  in  the  follovdng  tabic 

In  the  preservation  of  bait  the  same  methods  employed  in  the  previous 
year  were  employed  and  results  were   generally  good.  There  is  nothing  in 
particular  to  report  on  this  score.  In  view  of  the  results  obtained  last 
year,  the  emphasis  was  taken  off  frozen  squid  this  year  and  instead  salted 
sardines  and  frozen  mackerel  were  principally  usad.   In  neither  case  wore 
the  fish  obtained  from  commercial  dealers.  The  experiment  station  obtained 
directly  fresh  raw  sardines  and  salted  them  down  immediately.  Suitable 
mackerel  were  selected  and  purchased  from  the  stick-held  dipnet  catches 
landed  at  Katsuura.  They  were  immediately  gutted,  vrashcd,  packed  full  of 
salt,  and  then  placed  in  cold  storage.   The  requisite  quantity  for  each 
cruise  v;as  loaded  aboard  the  Fusa  Maru.  '?ell-pre served  mackerel  and  sardines 
are  thought  to  be  much  more  effective  than  frozen  squid  as  bait  for  albacore. 

//A   table  of  data  on  bait  has  been  omitted  at  this  point. _/ 

7.  Sizes  (length  and  weight)  of  the  largest  and  smallest  albacore  taken, 
and  the  number  and  average  size  of  the  fish  taken  in  the  biggest  single  haul 

Largest        28.87  kg        109.0  cm 
Smallest        ,^,30  kg         60,5  cm 

The  biggest  single  catch  was  taken  duri.ig  the  first  cruise  on  May  31  v/hcn 
59  fish  were  taken.  Their  average  v/cight  was  15.56  kg  and  their  average 
length  was  89  cm. 

8.  ffethod  of  handling  and  preserving  the  catch 

The  catch  was  handled  and  preserved  by  the  same  methods  followed  in  the 
previous  year, 
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9.  Place  and  method  of  sale 

The  fish  were  sold  r.t  auction  at  Kats;jura  in  Chiba  Prefecture. 

10.  Summary  table  of  the  results  of  operations  /^Omitted.  Likevase  the 
table  of  the  value  of  the  catch.  Essential  information  is  in  Tables  k   and 
5  earlier. _7 

11.  Opinions  regarding  vessels,  gear,  methods,  fishing  grounds,  and  fishing 
seasons 

(a)  Fishing  vessels 

Since  the  vessel  must  operate  at  a  great  distance  for  m.ore  than  a 
month  in  the  summer  season  and  rrur-t  fi.?h  over  a  briad  area  of  grounds,  it 
must  of  course  be  able  ro  carry  a  tjufficiency  of  the  material  necessary  in 
this  fishery  and  the  holds  must  be  fully  adequate  for  the  sto^vagc  of  ice, 
bait,  and  the  catch,  Frjm.  the  point  of  view  of  increasing  the  fish  sto?ngc 
capacity  it  is  thought  that  the  vessel  should  be  especially  constructed  for 
tuna  fishing.  Also,  in  order  that  fishing  may  not  be  interfered  v:ith  by 
stormy  weather,  it  is  necessary  that  the  bow  be  so  constructed  that  the 
fishermen  are  not  directly  hit  by  waves  coming  from  the  direction  of  the  bow, 

(b)  Fishing  gear 

No  particular  need  is  seen  for  changes  in  the  albacore  gear  in  use 
hitherto,  and  longlincs  are  considered  suitable.  As  material  for  these 
lines  cotton  is  good,  but  tenila  hemp  is  all  right  too. 

(c)  Fishing  methods 

Longline  fishing  method  (may  be  carried  on  v/ith  from  25  or  26  to  30 
men  divided  into  two  watches) 

(d)  Fishing  grounds  and  fishing  seasons 

Further  data  is  required  for  the  investigation  of  fishing  grounds  and 
seasons,  and  it  would  probably  be  best  to  carry  on  further  surveys  by  the 
same  methods  used  this  year. 
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Report  of  the  Results  of  Albacorc  Fishing 
Ground  Development 

Akita  Prefecture  Fisheries  Experiment  Station 

1.  Vessel  -  /kita  Maru 

2.  Type  of  operation  -  Albacore  fishing  ground  exploration 

3.  CXitline  of  operations 

The  second  summGr  investigations  for  the  development  of  albacore 
fishing  grounds  '.rerc  carried  out  in  continuation  of  those  of  the  preceding 
year  and  in  cooperation  mth  a  number  of  other  prefectures. 

The  i^cita  Maru,  upon  completion  of  the  investig-^.tions  of  the  i/?inter 
tun^  Itngline  fishing  grounds,  'tts  doeked  at  the  Tokai  Shipyard  near 
Shimizu  on  April  10  in  order  to  prepare  for  the  operations.  Repairs  were 
made  to  the  hull  and  engine,  and  fishing  gear  "/as  construct-^d  and  repaired. 
On  May  11  the  vessel  was  undocked  and  sailed  to  Flsaki  where  bait,  fuel,  and 
ice  were  taken  aboard.   3Eth  all  preparations  complete  she  departed  Misaki  on 
May  H,  for  her  first  cruise.   Thereafter  three  exploratory  cruises  were 
made  by  September  1.  After  the  completion  of  the  survey  irnvk   the  restora- 
tion of  the  hull,  engine,  and  fishing  gear  wns  undertaken,  and  all  operations 
were  finally  finished  on  September  20,  An  •utline  of  the  results  of  each 
cruise  follows. 

First  Cruise 

On  May  1^  at  8:50  A.M.  the  vessel  departed  Misaki  and  at  11:30  she 
turned  eastward  from  her  c-ourse  paralleling  Nojimasaki  and  headed  directly 
for  the  fishing  grounds.   Investigations  v;ere  begun  on  May  25  in  an  area 
with  a  surface  temperature  of  20.5'^  at  31°  32 'N,  179°  37 'T7.  No  albacore 
were  taken  at  the  first  to  third  fishing  stations.  The  first  ones  caught 
were  four  fish  taken  on  the  fourth  trial  at  3^^   26 'N,  177^  5'W,  From  9 
stations  fished  up  to  June  A   the  catch  '.vas  12  albacore,  13  big-cyod  tuna,  5 
marlin,  and  U9   sharks.  On  June  13  the  vessel  returned  to  Misaki,  concluding 
the  first  cruise. 

Second  Craisc 

The  vessel  departed  Tatcyama  on  June  20  at  12:20  P.M.  -^nd  at  2:37  P.M. 
the  c»ursc  v.ras  changed  from  one  paralleling  Nojimasaki  to  an  east  by  slij^htly 
north  course  for  the  fishing  grounds.   Investigations  verc  begun  on  July  1 
in  an  area  vdth  a  surface  temperature  •f  20°  at  36°  32 'N,  176°  18 'E.   In  10 
trials  made  up  to  July  10  all  parts  of  the  assigned  area  were  investigated, 
but  the  «atch  amounted  to  only  the  extremely  poor  figure  of  A   albacore,  H. 
big-eyed  tuna,  20  marlin,  and  77  sharks  and  other  fish.  Because  of  the  lo'/ 
fuel  supply  the  vessel  began  its  return  voyage  on  July  10,  arriving  at  Misaki 
July  21  to  conclude  the  second  cruise. 

Average  vnter  temperatures  on  the  fishing  grounds  during  this  cruise 
were  19.5°  on  the  surface,  17.9°  at  50  meters,  and  15.5°  at  100  meters. 
Temperature  changes  vdth  depth  were  very  similar  to  those  on  the  "Inter 
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fishing  grounds;  the  vertical  changes  ?jere  slight  in  comparison  irLth  the  S".no 
season  last  year.   The  water  color  t^s  favorable,  but  almost  no  schools  Fere 
seen  and  the  fishing  turned  out  to  be  very  poor. 

Third  Cruise 

On  July  30  at  9:00  A.M.  the  vessel  departed  Misaki  and  headed  directly 
for  the  fishing  grounds.   Operations  were  begun  on  August  9  at  /!^l"  ^5'N, 
175°  A.O'E  in  a  surface  T^ater  temperature  of  18,3°.   In  the  10  days  up  to 
August  18  investigations  were  made  all  over  the  area,  but  results  wer'  very 
poor.  The  vessel  turned  southward  and  on  the  21st  at  38'^  30 'N,  177*^  30 'E  a 
remarkable  line  of  discontinuity  Fas  encountered  rdth  a  •T.ter  temperature  of 
18°  on  the  north  side  and  25'-'  on  the  south  side,  ferlin  -ere  seen  leaping 
on  the  south  side  and  the  lines  '^rc  inrncdiatoly  set.   In  three  sets  10 
albacore  and  116  ncrlin,  big -eyed  tuna,  and  other  fish  '.7cro  taken.  The  total 
catch  for  this  cinisc  amounted  to  ZU   albacore,  6  yellowfin,  52  big-eyed  tuna, 
35  marlin,  and  60  sharks.  ■  The  albacore  from  the  '.rarra-vater  zones  r^re  large 
fish  v*iich  averaged  5-6  kan  apiece. 

On  September  1  the  vessel  returned  to  Misaki  and  landed  its  catch. 
Repairs  vrere  made  to  the  hull,  engine,  and  fishing  gear,  and  on  September 
20  the  operations  for  the  year  ^erc  finished. 

k.     Conditions  on  the  fishing  grounds 

Current  velocities  on  the  fishing  grounds  xvcro  ri'enGrally  slovr  and  the 
direction  of  floi7  for  the  most  part  agreed  vath  that  shovn  on  the  current 
charts.  Currents  were  for  the  most  part  easterly,  and  it  is  thought  that 
the  direction  and  rate  of  flow  T7crc  affected  by  the  force  and  direction  of 
the  \7ind.  Surface  water  temperatures  ranged  from  a  m;iximum  of  25.2°  to  a 
minimum  of  16.8°  vdth  an  average  of  19.1°.  At  the  100-mctcr  level  the 
maximum  was  20.0°,  the  minimum  -^as  S.g'',  and  the  average  v/as  12.5°.  Vertical 
changes  in  teraperatur-  were  slight  as  compared  to  the  same  season  of  the 
previous  year.  On  the  third  cruise  areas  of  whitish  turbid  water  were  fre- 
quently seen  north  of  3ii.°N. 

5.  Relationships  betv7ccn  schools  and  signs  of  life  on  the  sea,  bait-taking 
and  the  condition  of  the  schools,  and  weather  and  c\irrents  and  bait-taking 

There  i?rero  many  sea-birds  (commonly  called  otori)  in  the  assigned 
survey  area,  but  throughout  the  investigation  the  iikita  I">ru  caught  only  U^ 
albacore.   No  albacore  schools  were  scon,  but  small  schools  of  skipjack  and 
dolphin  were  frequently  sighted.  Bait-takiag  was  generally  good  when  there 
^Tas  a  slight  chop  on  the  surface. 

6.  Methods  of  preserving  bait  and  the  relationship  of  freshness  to  bait- 
taking 

a.  Methods  of  preserving  bait 

Frozen  squid,  mackerel,  and  sardines  and  salted  mackerel  and  sardines 
were  used  for  bait.  The  frozen  baits  were  krpt  in  a  cold  storage  space 
where  the  temperature  was  maintained  at  5°  -  10°  belov;  zero.   The  salted 
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baits  were  just  stored  in  the  fishholds,  but  their  freshness  vk^.s   extremely 
well  preserved. 

b.  Relation  of  freshness  to  bait-taking 

Schools  which  bite  vrell  vd.ll  do  so  even  on  stale  bait. 

c.  Table  of  data  on  bait   /Omitted  from  the  translation. _7 

7.  Sizes  of  the  largest  and  smallest  albacore  taken,  and  number,  average 
size,  and  type  of  school  of  the  fish  taken  in  the  largest  single  catch 

a.  Largest  and  smallest  albacore  taken 

Largest         6,4-80  kan         U   ghaloi  1  sun 
Smallest        3.500  kan         2  shalvu  8  sun 

/~1  kan  -  8.27  pounds  1  shalcu  =  0.99^-  foot  1  sun  =  1.2  inches_7 

b.  Number  of  fish  in  the  largest  catch 

Six  fish  taken  on  May  31  at  35°  03 'N,  177°  35 'E 

c.  Average  size  of  fish  and  typo  of  school 

Average  weight  3.120  kan;  average  length  2  shaku  7  sun;  the  school  was 
not  seen. 

8.  Methods  of  handling  and  preserving  the  catch 

After  capture  the  fish  were  carefully  x^ashed  and  individ\rally  '^Tapped 
in  fish-cloth.   The  gills  and  viscera  \reTC   removed  from  the  big-eye  and 
marlin  and  after  a  thorough  washing  the  fish  were  wrapped  in  cloth  and  sto'Ycd 
in  the  refrigerated  fishhold.  Enough  cnashrd  ice  ^ns  heaped  on  so  that  the 
fish  were  not  visible  and  the  refrigeration  machinery  was  operated  sufficiently 
to  keep  the  inside  of  the  hold  at  about  zero  degrees  so  that  the  ice  v.'ould 
not  melt.   The  sharks  were  gutted  and  a  small  amount  of  crushed  ice  was  put 
on  them  s»  that  they  ^7ould  not  spoil. 

9.  Place  and  method  of  sale  and  value  of  the  catch 

Place  of  sale         Misaki,  Kanagawa  Prefecture 

Ifethod  of  sale        Auctioned  according  to  the  rules  of  the  Msaki 

fish  market 
Proceeds  from  aale    ¥  8,962.73 

10.  Summary  table  of  the  results  of  operations   /  Omitted  along  'Tith  a 
table  of  the  value  of  the  catch.  Essential  data  contained  in  Tables  /^   and 
5  earlier. _j7 

11.  Opinions  on  vessels,  gear,  methods,  and  seasons 
a.  Fishing  vessels 
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Since  the  fishing  grounds  have,  ".s  ?cs  reported  in  1938,  been  shifting 
farther  away  each  year,  at  least  20  days  arc  required  for  the  trip  out  and 
back,  and  it  is  essential  from  an  economic  point  of  vievj  to  increase  as 
much  as  possible  the  number  of  days  spent  on  the  grounds  in  order  to  pay 
the  heavy  expenses  and  show  a  profit.  For  this  reason  the  vessel,  although 
it  may  be  of  either  wooden  or  steel  construction,  should  be  very  sea\7orthy 
and  should  be  a  fishing  boat  especially  designed  for  tuna  longline  fishing, 
of  at  least  14.0  tons  and  250  horsepower.  Furthermore,  in  order  to  cut  dovm 
the  days  of  cruising,  a  hull  typo  should  be  selected  v^hich  mil  be  able  to 
put  out  some  speed.   If  as  a  result  of  future  investigations  the  value  of 
the  fishing  grounds  should  be  increased,  the  mothership  type  of  operations 
should  be  suitable. 

b.  Fishing  gear 

Longlines  are  the  most  suitable  gear.  Neither  this  year  nor  last 
year  were  concentrated  schools  seen  ""ithin  the  svrvey   area,  and  because 
the  fishing  grounds  are  so  far  distant  it  is  difficult  to  transport  live 
bait  and  pole  fishing  is  therefore  impossible.   If  longlines  are  employed, 
it  should  be  possible  to  take  big-eyed  tuna,  marlin,  and  sharks  in  addition 
to  albacore.  There  is  no  objection  to  using  the  same  type  of  longlines  as 
are  in  use  at  present  by  ordinary  fishing  vessels.   The  branch  lines  should 
be  made  about  20  fathoms  long  and  constructed  so  thnt  they  may  be  suitably 
shortened  if  conditions  on  the  fishing  grounds  require  it.   For  preservation 
of  the  lines  coal  tar  dye  is  best. 

c.  Fishing  methods 

The  methods  in  use  hitherto  arc  s'-.tisf^^ctory. 

d.  Fishing  grounds  and  seasons 

Judging  from  the  results  of  the  investigations  made  this  y.  ar  and 
last  year,  in  the  southern  part  of  jireas  I  and  II  there  are  only  a  fc'j  of 
the  winter  schools  remaining  and  these  arc  large  fish;  our  hypothesis  is  that 
at  this  season  the  fish  move  north  and  occur  in  a  fair  degree  of  concentra- 
tion in  cold  water  zones  north  of  U3°   N, 
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Report  of  Results  of  /JLbacore  Fishing 
Ground  Development 

Iwate  Prefecture  Fisheries  Experiment  Station 

1.  Vessel  -  Iwate  Mam 

2.  Type  of  operation  -  Albacore  fishing  ground  exploration 

3.  Outline  of  operations 

First  Cruise 

The  vessel  departed  P/dsaki  in  Kanagawa  Profecture  on  June  5  ^nd  on  June 
15  arrived  at  33°  si'N,  175°  lA'E  in  Area  II  nhorc  the  linos  nore  sot  for 
the  first  trial.  Thereafter  lA   stations  '.7ere  fished  before  the  vesc-ol  began 
its  return  voyage  on  June  24-.  At  7:15  A.M.  on  July  6  the  vessel  arrived 
at  Misaki  and  the  catch  was  landed  and  sold.  The  catch  and  the  proceeds 
of  its  sale  are  shov.'n  in  the  summary  table  of  operations. 

Second  Cruise 

After  the  return  to  Tilsaki  fishing  gear  '.vas  constnicted  '^nd  various 
preparations  v7ero  made.  On  Jul/  12  at  8:00  A.M.  the  vessel  left  Mis'^ki  and 
headed  for  the  fishing  grounds.  After  nine  d'ys  and  nights  of  sailing  the 
fishing  grounds  in  Area  II  were  reached  on  July  21  and  the  search  for  rlba- 
corc  was  begun.  Fishing  operations  'A'cre  continued  for  10  days  after  :7hich 
the  trials  were  called  off  and  the  vessel  headed  back  to  port  on  July  30. 
On  August  15  at  2:20  P.M.  the  vessel  arrived  at  Kamaishi  where  the  catch 
was  landed  and  sold.  The  c^tch  for  this  cruiso  and  the  proceeds  from  its 
sale  were  as  shown  in  the  table  of  results.  On  this  cruise  fishing  was 
done,  as  indicted  by  the  results  of  the  preceding  cruise,  in  zones  of  'rater 
having  temperatures  of  about  13°  at  tho  50-metGr  level,  but  tha  albacore 
catch  was  very  small. 

Third  Cruise 

After  the  completion  of  the  preceding  cruise  the  vessel  '-ms   docked 
for  repairs  to  the  hull  and  fishing  gear  was  constructed.  On   September  21 
at  5:10  P.M.  the  vessel  sailed  from  Kamaishi  in  Ir/ato  Prefecture  and  headed 
for  the  offshore  areas.   On  this  cruiso,  in  view  of  the  results  of  the 
preceding  two  cruises,  the  vessel  proceeded  gradually  northeastward  from  the 
zone  of  15°  surface  temperatures.   The  lor/est  temperature  in  which  test 
fishing  was  carried  out  was  13. A°,   and  in  the  latter  part  of  the  cruise 
surface  tem.poratures  of  about  17°  I'tere   so'jght.   The  catch  and  the  proceeds 
from  its  sale  were  as  shovm  in  the  table  of  results,  illbacore  fishing  •'•as 
unexpectedly  good  in  the  cold  v.'atcr  zones. 

4..  Conditions  on  the  fishing  grounds 

(a)     Currents  on  the  fishing  grounds  were  in  general  comparatively    slo'-  with 
the  highest  velocities  encountered  about  1  knot  and  one-half  knot    the  most 
common.     On  the  first  cruise  the  cvirrent  was  southwesterly  one  day    and 
easterly  the  rest  of  the  time.      On  the  second  cruise  the  currents     -TOre 
southeasterly  on  the  eastern  side  of  the   survey  area  and  northerly    on  the 
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west  side  vdth  complex  lines  of  discontinuity.  On  the  first  hnlf  of  the  third 
cruise  the  currents  wore  westerly,  but  in  the  latter  part  of  the  cruise  the 
lines  of  discontinuity  were  complex,  the  direction  of  the  current  '/vas 
diverse,  and  good  albacorc  fishing  was  found. 

(b)  Water  temperature  and  color 

On  the  first  cruise  the  water  temperature  and  color  were  extremely 
favorable.   On  the  second  cruise  the  surface  and  middle  layers  had  loner 
temperatures  than  those  encountered  on  the  first  cruise;  the  water  color 
was  ordinary.  Temperatures  rantjed  from  17.2°  to  22.0°  on  the  surface, 
11.1°  to  15.5°  at  50  meters,  9.6°  to  13.5°  at  100  motors,  and  8.0°  to  U.l° 
at  200  meters.  On  the  third  crui.3e  the  water  color  was  unf  avor'^ble,  bcin;]; 
about  3  to  4..  ^ater  temperatures  ranjcd  from  13.4°  to  17.5°  at  the  surface, 
9.2°  to  17.5°  at  50  meters,  8.1°  to  11.5°  r.t   100  meters,  and  6.3°  to  9.2° 
at  200  meters. 

No  albacore  wore  taken  on  the  first  criiise,  67  were  taken  on  the  second 
cruise,  and  the  biggest  catch,  950  fish,  was  made  on  the  third  cruise.  The 
wnter  temperatures  given  above  were  taken  at  one  end  of  the  lines.  Observa- 
tions of  the  surface  temperatures  vjhile  patrolling  the  lines  showed  varia- 
tions of  about  0.2°  to  0.5°. 

On  the  second  cruise  while  fishing  at  /^2°  12 'N,  178°  45.5'E  at  the 
easternmost  extremity  of  this  vessel's  survey  area  many  schools  of  small 
saury  /  Cololabis  snira  /  were  seen.  They  vrorc  being  pursued  by  many  schools 
of  albacorc,  but  few  were  taken  on  the  lines,  ^ith  salted  sardines  as 
bait  for  pole  fishing  11  fish  of  various  sizes  were  cau^rht,  hcrover,  it  is 
thought  that  this  probably  v/ould  have  afforded  good  fishing  if  li-'c  bait 
had  been  used. 

On  the  third  cruise  it  appeared  that  the  fish  were  dispersed  over  a 
wide  area  without  relation  to  the  plankton,  and  as  the  vessel  moved  south- 
ward the  fishing  gradually  seemed  to  improve. 

5.  Schools  and  signs  of  life  on  the  sea,  relation  of  the  condition  of  the 
schools  to  bait-takin^,  and  the  relation  of  v«;athcr  and  currents  to  bait- 
taking 

(a)  Schools  and  signs  of  life  on  the  sea 

On  the  first  cruise  there  were  generally  few  signs  of  life,  only  an 
occasional  bird  being  seen.   (Area  III  was  the  liveliest  with  many  largo 
schools  of  skipjack  sighted.)  During  the  latter  part  cf  the  second  cruise 
and  during  the  third  cruise  there  were  many  birds.  The  longline  catch  was 
better  on  the  third  cruise,  when  no  swimming  schools  were  seen,  than  on  the 
second  cruise,  when  such  schools  were  siL,hted. 

(b)  Relationship  of  weather  and  currents  to  bait-taking 

Ordinarily  better  fishing  i-ns  had  'ijhcn   the  surf'^ce  of  the  sea  was 
rough  than  when  it  vns  calm.  Direction  of  currents  had  more  effect  than 
their  speed,  and  places  where  the  currents  were  complexly  intermingled 
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appeared  most  suitable,   '^ile  this  mr.y  have  been  due  in  pnrt  to  the  rich 
concentr^ition  of  plankton,  in  nost  cases  it  was  probably  that  the  fish  arc 
most  stimulated  to  bite  by  a  moving  bait  than  by  a  still  one. 

6.  Methods  of  preserving  bait  and  relationship  of  freshness  to  bait-takiuv, 

In  these  operations  the  baits  used  were  frozen  squid  (frozen  mackcTel) 
and  salted  sardines.  The  frozen  baits  were  preserved  by  opcratinr_  the  re- 
frigeration machinery  safficiciitly  to  keep  them  from  thrj.ln;;^.  The  salted 
sardines  were  kept  in  a  separate  hold.   On  xhe  third  crii.isG  7-momne  frozen 
squid  were  used  together  v;ith  salted  sardines  on  the  small  hooks  as  bait 
for  albacore,  but  their  relative  effGct:".vencss  was  not  clear.  As  for  the 
relationship  bct'TCen  freshness  and  bait- taking,  in  general  the  fresher  the 
bait  the  better  the  catch  ratios. 

/  The  table  of  data  on  bait  has  been  omitted  from  the  translation. _7 

7.  Sizes  of  the  largest  and  the  snallest  albacore-  taken,  and  the  type  of 
school  and  the  average  size  of  fish  taken  in  tlie  bigt.est  single  catch 

The  largest  fish  taken  ivas  1  m.etcr  long  and  -.eighcd  27.2  ka.  The 
smallest  was  UU   en  long  and  weighed  2.^^.6  kg.  The  bi^s-cst  single  catch  uas 
165  fish.  T-c   largest  vir.s   1  meter  long  and  weighed  27.2  \^^i   the  smallast 
was  U1   cm  long  and  77ei*/hed  2.86  kr:;  the  average  was  73.2  cm  long  and  v;eighcd 
8.11  kg. 

8.  Method  of  handling  an.i  preserving  the  catch 

Large  fish  such  as  big-eyed  tuna  and  r.arlin  were  opened  up  as  soon  as 
they  were  caught  and  the  gills  and  viscera  v;ere  removed.  Albacore  ".nd  other 
small  fish  were  stowed  in  the  round.  The  fish  were  all  thoroughly  i-x.shcd 
with  sea  ViTatcr,  the  largo  ones  were  iTrapped  in  cloth,  the  albacore  were 
TvTapped  in  waxed  paper,  after  \'7hich  they  were  laid  on  the  racks  in  the  fish- 
holds  and  covered  with  enough  crushed  ice  so  that  the  fish  could  not  be  seen. 
The  refrigerators  vrere  operated  sufficiently  to  keep  the  ice  from  melting. 

9t   Place  and  method  of  sale  and  proceeds 

The  catch  was  sold  at  Hisaki  in  Kr.na.-avra  Prefecture  and  at  K?maishi 
in  Iwate  Prefecture.  The  prices  and  the  value  of  the  landings  are  given  in 
the  summary  table  of  the  results  of  operations. 

10,  Summary  table  of  the  results  of  operations  /^Omitted.  Sec  Tables  4 
and  5._7 

11.  Opinions  concerning  vessels,  gear,  m.othods,  groimds,  and  se'^son 

(a)  With  regard  to  the  fishing  vessel,  since  it  should  be  economical  and 
efficient  because  of  the  larj^e  number  o^   d'-ys  reqiiired  for  goin^  to  and  from 
the  fishing  grounds,  the  best  type  should  be  a  boat  of  tho  lOO-ton  class 
with  capacious  fishholds  and  thoroughly  adequate  refrigeration  facilities. 
Large-scale  operations  of  the  mothcrship  type  should  also  be  suitable. 
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(b)  The  albcicore  longlinos  were  made  of  No.  10  cotton  line  ^'dth  11  hooks 
(3  large  and  8  small)  per  basket.  The.  trunk  line 3  -.verc  formed  of  12  15- 
fathora  lengths  of  7-Tnoininc  line  giving  a  total  length  of  180  fathons.   The 
branch  lines  for  the  large  hooks  were  7  fathoins  lon^  and  were  made  of  9- 
mcmme  line.   The  branches  for  the  small  hooks  r/cro  of  6-mop.mc  line  and  Viorc 
2.5  fathoms  long.   The  sckiyr.ma  for  the  lar^-e  branches  -tt.s  3  fathoms  lon^ 
and  was  made  up  of  No.  23  vdrc  '.capped  with  No.  A   cotton.   The  wire  leaders 
for  the  large  hooks  \i7cre  of  No,  28  wire  and  iverc  l.S  fathomb  long.   For  the 
small  hooks  the  sekiyacia  was  made  up  of  No.  29  vire  served  '.dth  No.  2  cotton 
and  was  2  f ithoms  long.  T^irc  leaders  for  the  small  hooks  -Tcrc  No.  29  ^r 

No.  30  vidrc  1,8  fathoms  long.  The  hooks  v;ere  all  tinned  iron,  the  largo 
ones  U   sun  2  bu  /~5,04..  inchcs_7  and  the  small  oms  2  sun  3  bu  to  3  sun  2  bu 
/~3.36  to  3.8^  inchc3_7  long.   At  the  upper  end  of  the  seki>- amr  of  the  large 
hooks  and  at  the  upper  end  of  the  \d.rc  leader  of  the  sm-^ll  hooks  large  and 
small  brass  STdvcls  respectively  were  attached.   The  float  lines  vrere 
7-inomme  flanila  15  fathoms  long.  The  floats  used  i.7ere  glass  balls  10  Inches 
in  diameter. 

This  a  general  description  of  the  gear,  but  float  lines  of  various 
lengths  Tvere  used  depending  on  the  vnter  temperature  at  the  middle  levels 
and  the  depth  at  ;7hich  the  schools  were  swimming.  On  the  first  cruise 
they  were  15  fathoms  long,  10  fathoms  on  the  second  cruise,  and  5  fathom.s 
on  the  third  cruise.  There  is  still  room  for  further  research  on  this 
point. 

(c)  Fishing  methods,  fishing  grounds,  fishing  seasons 

For  offshore  albacorc  fishing  in  the  summer  season  longlincs  should  be 
the  principal  method  with  pole  and  line  and  trolling  as  the  auxiliary 
methods.  Area  I  is  a  suitable  area  and  all  research  vessels  should  be 
assigned  to  operate  there.  Viewing  the   total  results  of  this  investigation, 
it  appears  that  in  summer  the  albacorc  schools  keep  to  zones  of  fairly  1ot7 
temperature  water.  The  first  and  second  cruises  were  made  somev/hat  too  far 
south.  During  the  latter  part  of  the  third  cruise  the  catch  ratios  wsro 
average  and  the  fish  --veighed  as  much  as  3  kan  580  rommc  /  29.61  pounds_y. 
There  was,  however,  a  tendency  for  the  fish  to  m.ovo  from  north  to  south. 
The  results  outlined  above  make  it  thought  that  the  season  extends  almost 
throughout  the  whole  year. 
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Report  of  Results  of  Albacoro  Fishing 
Ground  Development 

Kanagawa  Prefecture  Fisheries  Experiment  Station,   Msaki  Branch 

1.  Vessel  -  Sagami  Maru 

2.  Type  of  operations  -  .Ubacore  fishing  grounds  exploration 

3.  Outline  of  operations 

Survey  area  Area  III 

Date  operations  began  tfay  13,  1939 

Date  operations  ended  October  20,  1939 

First  cruise  May  16  to  June  10  Asst.  Tech.  Taraura  aboard 

Second  cruise  June  17  to  July  1^  Asst.  Hattori  aboard 

Third  cruise  Aug.  26  to  Sept.  22  Asst.  Tech.  Tamura  aboard 

Fourth  cruise  Sept,  26  to  Oct.  16  Asst.  Hattori  aboard 

Note:  On  the  fourth  cruise  there  was  a  case  of  sudden  illness 
among  the  crew  and  the  vessel  vc.s   obliged  to  breaV:  off 
operations  after  four  stations  had  been  fished  and  return  at 
high  speed  to  port. 

U,     Conditions  on  the  fishing  grounds 

First  Cruise 

The  area  investigated  on  this  cruise  '.vas  between  32*^  50'  -  36°  30 'N 
and  165"  30'  -  173°  E.  Distribution  of  irater  temperatures  77as  such  that  as 
the  vessel  proceeded  eastvrard  lower  temperatur'  s  vrerc  encountered.   In  the 
vicinity  of  172°E,  36^  50 'N  a  point  riiere  vrarm  and  cold  currents  mingled 
was  perceived.   15.thin  five  to  10  miles  to  the  cast  and  north  the  tcmpera- 
tirre  fell  by  about  five  degrees  and  the  T.7ator  color  became  unfavorable.   The 
direction  of  the  current  was  variable  and  only  gentle  currents  7;erc  detected. 
Water  temperatUT'^  s  were  17°  to  19°  at  the  surface,  and  15.8"  to  17.7°  at 
50  meters. 

Second  Cruise 

The  area  surveyed  was  between  35°  -  3^°  30 'N  and  16A°  -  174°  AO'E. 
On  this  cruise  the  line  of  17°  surface  temperatures  ans  seen  to  extend  r/TITJ 
and  ESE  from  the  vicinity  of  37°N,  169°E.  E-ter  temperatures  in  the  operat- 
ing area  vara   16.4°  to  19.5°  at  the  surface,  and  14.2°  to  18.7°  at  50 
meters.  Transparencies  were  14  to  22  meters  and  gentle  northeasterly 
currents  were  observed. 

Third  Cruise 

The  area  surveyed  "/as  between  40°  30'  -  44°  20 'N  and  166°  20'  -  173°E, 
In  the  western  part  of  this  area  the  v/atcr  temperatures  were  comparatively 
high,  but  as  the  vessel  proceeded  east'vard  '.Tithin  the  area  the  temperatures 
generally  dropped,  especially  marked  changes  being  measured  at  the  50-metGr 
level,  Water  temperatures  in  the  survey  area  vvere  17,7°  to  22,5°  at  the 
surface,  and  9.5°  to  15.5°  at  50  meters.  Transparencies  v/era  16  to  26  motors 
and  there  were  gentle  northerly  currents  on  the  surface. 
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Fcmrth  Cruise 

The  survey  area  was  between  iU°  22'  -  U°  2^'N  and  163°  30'  -  169°  3A' 
E.  Temperatures  were  14.3°  to  16.7°  at  the  surface,  and  7.1°  to  11.7°  at  50 
meters.  The  water  color  was  rather  unfavorable,  transparencies  vrerc  from 
10  to  18  meters.  No  current  was  perceived. 

5.  Relationship  of  weather  and  currents  to  schools  and  bait-taking 

Throughout  all  four  cruises  few  albacore  were  taken  and  fcv;  data  arc 
available  so  the  fishing  situation  cannot  be  made  clear,  however,  judging 
by  the  area  covered  by  this  year's  investigations  the  catch  rates  appear 
to  be  better  when  the  sky  is  overcast  and  there  is  seme  vdnd  and  a  sea 
running.  During  the  whole  period  of  the  investit^-.tions  no  albacore  school 
was  seen  at  the  surface,  and  the  catch  on  the  longlines  was  sparse.  On  the 
fourth  cruise  there  were  some  sets  where  the  etch  rate  ?jas  comparatively 
good,  but  the  catch  was  spotty  and  it  appeared  that  the  schools  v;ere  small. 
On  the  fourth  cruise  some  fish  v/cre  taken  on  the  trolling  lines,  but  the 
schools  were  sparse  and  the  fish  did  not  take  the  hait  well. 

6.  Methods  of  keeping  bait  and  relation  of  freshness  to  bait-taking 

Three  types  of  bait  were  used  -  frozen  squid,  frozen  sardines,  and 
salted  sardines.  The  squid  were  kept  in  containers  holding  80  to  100  and 
were  placed  under  the  ice  in  the  ice  boxes.   The  frozen  sardines,  which 
were  packed  200  to  the  box,  were  similarly  stored.   The  salted  srrdirE  s, 
in  containers  of  200  or  300  fish,  v/ere  stowed  in  deck  lockers.  Because  of 
the  lack  of  refrigeration  machinery  on  this  vessel,  over  a  long  period  of 
tine  the  frozen  squid  and  sardines  camo  to  bo  in  a  poor  state  of  preserva- 
tion.  The  squid  could  be  used  for  about  20  days  after  leaving  port  but  they 
could  not  be  prevented  from  turning  red.  The  frozen  sardines  did  not  keep 
well  on  a  long  voyage.   Their  bellies  burst  and  thoy  were  not  as  effective 
in  actual  use  as  the  salted  fish,  however,  it  is  thought  that  they  are 
more  attractive  to  the  fish  than  are  salted  sardines. 

/a  table  of  data  on  bait  is  omitted  here._/ 

7.  Sizes  of  the  largest  and  smallest  albacore  taken  (vreights,  lengths)  and 
the  number  and  average  size  of  the  fish  taken  in  the  biggest  single  catch 

The  Icrgest  ftth   ttken  v;as  3  shaku  6  gjn  5  bu  /  3  feet,  4,. 2  inches_7 
and  weighed  7  kan  800  momme  /  64.,8l  pound s__7.  The  smallest  x'-as  1  shaloi 
6  sun  5  bu  /I  foot,  6,6  inches_7  I'^ng  and  weighed  900  momme  l_l,k   pounds_/. 
The  biggest  single  catch  was  A7  fish,  the  average  "/ei;  ht  of  which  vras  5.8 
pounds  and  the  average  length  of  which  was  1,7  feet. 

8.  Methods  of  handling  and  preserving  the  freshness  of  the  catch 

Immediately  after  capture  the  albacore  were  wrapped  in  sulfite  paper 
and  muslin  and  stowed  with  ice  in  the  ice-boxes.  Other  tunas  were  opened 
up  and  gutted  immediately  after  capture.   They  were  then  washed,  ^Trapped 
in  sulfite  paper  and  muslin  and  stov;ed  in  ice. 

9»  Place  and  manner  of  sale         y\L 


Place  of  sale  -  Misaki-machi  in  Kana(^a:7a  Prefecture 

Manner  of  sale  -  Sold  by  written  bid  at  the  Misaki  fish  market 

10.  Summary  tabic  of  the  results  of  operations  (_   Omitted  from  the  transla- 
tion._y 

IL.  Opinions  concernin,L^  vessels,  gear,  methods,  grounds,  and  seasons 

The  results  of  two  years  of  investigations  indicate  th-^t  fishing  boats 
which  take  part  in  the  summer  albacore  fishery  must  have  rreat  cruising' 
range.  They  must  be  able  to  opcr'^.te  at  least  4-} 000  miles  off  shore  and  to 
remain  on  the  grounds  for  15  days  or  more.   For  these  reasons  vessels  ^f 
the  250-ton  class  or  larger  would  bo  ideal. 

It  is  believed  that  with  large  vessels  there  would  be  no  limit  to  the 
fishing  season,  however,  for  vessels  of  200  tons  or  smaller  it  is  believed 
that  the  period  from  the  latter  part  of  /iur;u3+.  to  the  latter  part  of  October 
will  be  the  m.ost  suitable  fishin";  season  since  it  appears  that  during'  this 
period  the  schr^ols  tend  to  move  into  the  western  part  of  the  North  Pacific, 

The  results  of  investi;:;'itions  in  Area  III  indicate  that  since  the 
albacore  are  generally  small,  better  cntcli  rates  are  had  using  small  hooks. 
Hooks  2  sun  8  bu  /  3,36  inches^/  or  less  in  length  seemed  to  be  suitable, 
however,  it  has  not  been  possible  on  the  basis  of  the  data  from  two  years' 
investigations  to  determine  whether  or  not  many  sm.all  albacore  migrate  into 
Area  III.  Furthermore  it  app'^aro  that  more  study  is  required  with  regard 
to  the  size  and  length  of  trunk  lines  and  branch  linos,  the  length  of 
float  lines,  and  so  forth. 

12.  Other  items  considered  necessary 

Since  the  distribution  --f  wat'"-r  tem.perature s  in  the  areas  covered  by 
the  exploration  of  albacore  fishing  grounds  is  cxtrrmely  complex,  it  appears 
that  one  help  toward  the  attainment  of  the  objectives  of  these  surveys  would 
be  for  the  fisheries  guide  vessels  to  maintain  a  close  radio  liaison  v.ath 
each  other  in  order  to  transmit  information  concerning  the  distribution  of 
temperatures  at  the  50-metcr  level  and  other  essential  item.s  which  night 
serve  as  data  for  the  selection  of  fishing  grounds. 
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Report  of  Results  of  /Jlbacore  Fishing 
Ground  Development 

Mie  Prefecture  Fisheries  Experiment  Station 

1.  Vessel  -  Kainui  Maru 

2.  Type  of  operation  -  i'llbacore  fishing  L-round  exploration 

3.  Outline   of  operations 

First  Cruise 

At  8:30  A.M.  on  June  10  the  vessel  sailed  from  Hamashima  and  headed 
for  Mlsaki  in  Kanat^awa  Prefecture  to  take  on  bait  and  ice.   She  arrived 
at  Misaki  the  following,,  day,  the  11th,  at  5:?0  A.U.    and  loaded  30.8  tons 
of  ice,  12,550  salted  sardines,  and  2,960  frozen  squid.  At  10:05  P.M. 
the  anchor  was  neighed  and  the  vessel  headed  for  the  fishint;  grounds  for 
the  first  phase  of  the  survey.  TTith  a  follc'.7inj_,-  \7ind  and  a  calm  sea  the 
fishing  grounds  vrere  reached  on  the  19th  and  operations  were  iminediately 
begun.  Fishin^,,  continued  for  10  days  and  on  the  29th  the  vessel  ^ejan  its 
return  voyage,  arrivinj__  at  Misaki  on  July  6  at  8:18  A.M. 

Second  Cruise 

On  July  8  3,100  salted  sardines,  2,000  frozen  souii,  1,500  frozen 
saury,  and  25.1  tons  nf  ice  were  taken  aboard  and  at  11:00  P.M.  the  ^-essel 
weighed  anchor  and  departed  Mis-ki  for  the  second  cruise.  The  fishing 
grounds  were  reached  on  the  15th  and  nperati'-ins  were  ';e_-un  at  once.  The 
vessel  operated  for  8  days  bet^Tcen  1GA°   -  170^E  and  37°  -  39^^:^.   The  re- 
turn voyage  w?.s  begnin  on  the  23rd  and  she  arrived  back  at  Misaki  on  July  31. 

Third  Cruise 

On  August  25  at  10:00  P.M.  the  vessel  sailed  from  Fdv^aki  for  her  third 
cruise.  There  were  2,000  fr'^zon  squid,  1,500  frozen  saury,  11,000  salted 
sardines,  and  23  tons  of  ice  aboard.  The  vessel  arrived  on  the  fishing 
grounds  on  September  1  and  began  operations  on  the  2nd.  Fishinj'  vras 
carried  on  for  13  days  between  166°  and  171°  E.   During  the  first  part  '^f 
this  period  the  vessel  operated  in  the  vicinity  of  A3°N,  but  later  she 
moved  south  and  fished  between  4,0°  and  iil°N.  The  return  voyage  was  begTin 
on  the  19th  with  arrival  at  Misaki  on  September  28, 

On  this  cruise  the  line-hauler  broke  doTm  on  the  first  d-\y   "f  opera- 
tion and,  there  tein_  no  prospects  of  repairing  it,  the  lines  v:ere  there- 
after hauled  by  hand.  For  this  reason  four  of  the  17  days  spent  on  the 
fishing  grounds  were  devoted  to  resting.  On  this  cruise  the  first  albacore, 
19  fish  (three  of  them  shark-eaten),  were  taken. 

Fourth  Cruise 

On  October  2  2,990  frozen  squid,  10,150  salted  sardines,  nnd  27.6 
tons  of  ice  were  luadcd  and  at  4.: 30  P.M.  the  anchor  was  weighed  and  the 
vessel  headed  for  the  fishing  grounds.   She  arrived  on  the  grounds  on 
October  10  and  commenced  fishing  immediately.  Fishing  vns  carried  -'in  for 
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U   days  in  the  vicinity  of  163^  -  16^°E,  43°  -  45°N  after  which  +.y.   ,  .1 
moved  south  and  operated  in  the  area  amnnd  38°  -  4.2'"^M,  366"  -  169°E.   The 
vessel  fished  for  12  days  and  the  return  voyai_^c  was  be^un  on  the  23rd 
with  arrival  at  Misaki  on  October  31.  The  line-haulf.r  broke  do;.n  o:i  this 
voyage  also  and  the  lines  were  hauled  by  hand  so  that  out  of  lU   d-^ys 
spent  on  the  r^Tounds  2  days  were  devoted  to  rest.   On  this  cruise  4.20 
albacore  v/ere  taken. 

U.     Conditions  on  the  fishint^  grounds 

First  Cruise 

Fishing  was  done  between  16/^°  -  168°E  and  33°  -  35°  30 'N.  Surface 
water  temperatures  in  this  area  ranged  from  18*^  to  20*"'  and  the  difference 
from  the  temperatures  at  the  200-motcr  level  ranged  fron  2.2°  to  6.3°.  -^'^t 
the  same  time  last  year  (first  cruise)  the  difference  between  the  surface 
temperature  and  that  of  the  200-r,oter  level  r-as  2.1°  to  4.3°.  This  year 
the  temperatures  at  the  lorar  levels  were  generally  low.  During  operations 
the  currents  were  practically  uniformly  SE  -  ESE  with  velocities  of  about 
1  knot.  The  7/ater  color  was  favorable  and  transparencies  were  20  -  28 
meters. 

Second  Cruise 

Surface  water  temperatures  on  the  fishing  grounds  showed  no  preat 
difference  from  those  of  the  previous  year  at  the  samo  season,  ran[-in(, 
from  19°  to  23°.   The  difference  between  the  temperatures  at  the  surf'ice 
and  at  the  100-meter  level  vras  9°  -  10°.  The  currents  were  mainly  E  to 
ESE  with  velocities  of  about  1  knot.   In  the  vicinity  of  165°  -  166°E, 
37°  -  38°  30'N  there  were  many  linos  nf  discontinuity,  but  the  surface 
was  generally  calm.  Driftwood  was  seen  from  time  to  time  around  37°  50 'N, 
168°  20'  -  50 'E  and  there  were  many  schools  of  dolphin.   !Thilo  patrolling; 
the  lines  large  schools  of  skipjack  were  occasionally  seen.   These  fish 
took  the  bait  extremely  well  and  in  three  attempts  at  fishin:;'  them  with 
salted  sardines  for  chum  and  artificial  lures  on  the  hooks  5,000  fish  were 
taken. 

Third  Cruise 

In  the  operating  area  between  166°  -  171°E  and  40°  -  44°N  the  water 
color  :7as  generally  unfavorable  with  a  whitish  tin^e.   Surface  tempor'tures 
were  17°  to  21°  and  the  currents  were  gentle.  East  of  169°  there  were  NNS  - 
ESE  currents  with  velocities  of  about  1  knot.   In  the  areas  in  which  the 
vessel  operated  west  of  169°  almost  no  currents  were  perceptible. 

Fourth  Cruise 

In  the  operating  area  around  163°  -  164°E,  43°  -  45°N  the  water  was 
generally  whitish  and  the  currents  were  extremely  gentle  with  a  N  -  NE 
direction.   7*'ater  temperatures  virere  15°  -  18°  on  the  surface  and  10°  -  12° 
at  50  meters,  with  differences  between  the  two  levels  of  4°  -  6°.  Trans- 
parencies were  from  19  to  22  meters.  F:\rthor  south  around  166  -  169°E, 
38  -  42°N  tlie  vwiter  color  was  generally  favorable  and  the  currents  were 
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practically  imperceptible.   Surface  water  temperatures  vrerc  17''  -  20°  nn:l 
the  differences  from  the  temperatures  at  lower  levels  r/ere  comparr.tivcly 
slight.  Transparencies  were  generally  great,  reachin:;^  23  -  27  -neters. 

5.  Relationships  of  weather  or  currents  to  schools  and  bait-taking 

No  albacore  were  taken  on  the  first  and  seccnd  cruises.  On  the  third 
cruise  19  albacore  were  caught  (three  of  them  shark-eaten) ,  and  on  the 
fourth  cruise  4,20  were  taken.   There  were  no  clear  days  during  fishing 
operations  on  the  third  cruise.  Of  the  six  days  on  which  fish  were 
caught,  three  days  were  half-clear  and  three  days  were  overcast.   The 
relationship  between  weather  and  bait-taking  is  not  clear  because  the 
catch  was  so  small. 

Of  six  days  when  fish  were  caught  there  was  an  ESE  current  one  day, 
NNE  currents  on  three  days,  and  practically  no  current  on  the  other  two 
days.  The  results  of  this  cruise  make  it  appear  that  the  albacore  are 
most  plentiful  north  of  U3^^,   and  the  catch  ratios  were  best  "".'here  the 
surface  temperatures  were  around  17°  and  those  at  50  m.oters  around  8°.   On 
the  fourth  cruise  a  total  of  2^20  albacore  were  taken,  most  of  them  on 
cloudy  days,  with  clear  and  rainy  days  next  bvost  in  that  order.   On  a 
percentage  basis  cloudy  days  accounted  for  65%   of  the  whole  catch.  There 
were  no  bright  clear  days  on  this  cruise.   Practically  no  current  was 
perceptible  during  fishing  operations.  /J.bacore  were  abundant  in  the 
vicinity  of  163'^E,  U3°^, 

6.  Methods  of  keeping  bait  and  the  relationship  loetween  freshness  of  bait 
and  bait-taking 

The  baits  employed  were  salted  sardines  and,  for  the  1-^rge  hooks, 
frozen  squid  and  saxiry.   They  were  all  stowed  in  the  original  '-^^xcs  in  the 
fishholds  and  were  packed  in  crushed  ice.   The  required  amount  of  bait 
was  taken  out  each  time  it  was  to  be  used,  anl  the  bait  remained  com,para- 
tively  fresh.  The  relation  of  the  freshness  of  the  bait  to  its  acceptance 
by  the  fish  is  not  clear,  however,  thr  results  of  using  bait  made  from 
frozen  squid  indicate  that  the  fresher  it  is  the  better  the  fish  bite  on 
it.  Frozen  saury  were  tried  f"r  use  on  the  large  hooks,  but  compared  to 
frozen  squid  the  catch  ratios  were  poor  and  the  lines  were  brought  in 
with  the  baits  almost  untouched. 

/"a  table  of  data  on  bait  is  omitted  from  the  translation  here._7 

7.  Sizes  (length,  weight)  of  the  largest  and  smallest  albacore  taken  and 
the  number  and  average  size  of  the  fish  taken  in  the  biggest  single  catch 

Largest        1  meter  long        15.750  kg 
Smallest       jI^S   cm  long  2.-i37  kg 

The  biggest  single  catch  was  200  fish,  the  average  weight  of  which 
was  3.575  kg. 

8.  Handling  and  preservation  rf  the  catch 

The  albacore  were  individually  wrapped  in  waxed  paper  after  capture 
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nnd  sto:7cd  in  ico  in  tho  fishholds.   Other  tunas  T7ere  opened  up  and  gutted 
immediately  afoer  capture,  ther.   washed,  filled  with  ice.  Trapped  in 
muslin,  and  stowed  in  ic3  in  the  fishholds. 

9.   Flace  and  manner  of  sale 

The  catch  was  auctioned  by  ^witten  bids  at  the  municipal  fish  market 
at  Misaki  in  K"na£;awa  Pt'efccture. 


Proceeds  of  sale 


First  Cruise 
Second  Cnaise 
Third  Ci-ji  so 
Fourth  Cruise 
Total 


¥  1,028,13 
2,879.3/+ 
3,334.07 
2,642,38 
9,834.92 


10.  Summary  table  of  the  results  of  operations  £   Omitted  from  the  trans- 
lation. See  Tables  I^   nnd  5  earlier. _y 

11.  Opinions  concernin/:.  vessels,  ^ear,  methods,  rrounds,  and  seasons 

a.  Fishing  vessels 

For  operating  in  Area  III  a  vessel  of  the  130-tnn  cl'iss  is  stritablc. 
It  must  have  fuel  and  water  tar.ks  v?hich  rive  a  cruisinij  range  sufficient 
for  the  trip  out  and  back  and  10  -  13  days  of  operation  on  the  grounds. 
Because  the  fishing  takes  place  during  the  sumrior  and.  the  cruises  are 
long,  there  is  considerable  loss  of  ice  by  nelting  so  naturally  good  in- 
sulation is  necessary. 

b.  Fishing  gear 

l/7hen  the  gear  was  put  into  actual  use,   the  f^llowine.  changes  in  the 
disposition  of  the  branch  lines  were  made  on  last  year's  gear: 


Last  Year 

2  large  tranches 
9  small  branches 
ramie  leaders  on  small 
hooks,  30  strand 


This  Year 

3  large  branches 
6  small  branches 
No. 29  •iTire  leaders  on  small 
hooks,  9  strand 


'Tith  the  trunk  lines  of  longlines  vvater  resistance  is  r.  considera- 
tion to  some  extent,  bu.t  if  str-ng  Manila  line  is  used  '-Tith  only  the 
branch  lines  being  made  of  8  -  10  mcmme  cotton  tho  line  should  be  satis- 
factory. For  catching  albac^re,  branch  lines  of  6  m^mme  cotton  are 
adequate.  Last  year  the  leaders  for  the  albacoro  hoiks  'rer^  made  oi 
strands  of  ramie,  but  they  were  broken  in  many  cases  by  small  big-eyed 
tuna  so  this  year  they  were  replaced  X7ith  nine  strands  of  No.  29  '.Tire 
twisted  together.   It  is  thought  best  to  use  c  ^al  tar  dye  with  only  the 
cotton  branch  lines  loein  ,  dyed  \iith   cutch.   On  all  of  the  cruises  the 
float  lines  rre;re  adjusted  to  lengths  of  3  or  12  fathoms,  and  "chemical 
tubes"  were  attached  at  the  lower  end  of  the  seki.v.ma  of  the  large  hor  k 
branch  at  the  center  of  each  trunk  line  to  measure  the  depth.   The  depths 
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ranged  fr:>m  56  to  33  metorc  and  were  commonly  around  70  meters,  hut  the 
depth  appeared  to  make  no  greet  difference  in  the  C'?tch.  A  i^^f'-ph  vins 
drawn  on  the  basis  of  these  ''cheniiocl  tube"  depths  to  show  the  hyp'-th:-tic-l 
depths  of  tho  albacore  hooks.   An  attempt  to  find  tho  water  temperr.tures 
near  those  ho:ks  from  the  measured  vertical  distributi.jn  of  temperatures 
gives  the  follcwin?;  results: 

/  A  table  is  inserted  here;  sec  next  paje  of  transl';ti:;n._/ 

Judging  from  these  data  the  most  fish  arc  taken  in  raters  of  3"*  to  13'^ 
temper-" ture,  and  it  can  bo  seen  that  the  albacro's  habitat  covers  waters 
of  rather  low  temperature.   (See  appended  tables) 

c.  Fishing  methods 

On  the  third  and  fourth  criaisos,  \ih5n   a].baccre  were  taken,  most  of 
the  fish  were  caught  on  longlinos.   Pole  fishinr  was  tried  only  t^ro  tim.es 
on  the  fourth  cruise  (taking  llA  and  16  fish).   The  trolling  lines  t'^ok 
18  fish  on  October  11  and  U   fish  on  the  13th.   In  the  or^i-vi^^us  yoar's 
investigations  live  bait  '.7as  carried,  but  this  year,  in  order  t-  increase 
the  ice-carrying  capacity,  n'-nc  '.vas  taken  clrng.   Salted  sardines  t-rere 
adequate  for  pole  fishing,  but  it  is  thought  that  better  results  ivould 
have  been  obtained  \7ith  live  bait. 

d.  Fishing  grounds 

It  would  be  of  iTroat  value  in  fishing  if  it  were  possible  to  have  a 
knowledge  of  oceanograohic  conditions  on  the  fishin;:  grounds  throu._h-ut 
the  whole  operating  period.  Therefore  it  is  th'~ught  t?'.at  it  :v-~uld  be  of 
great  benefit  to  the  planning  of  operations  if  urrangoments  C'--.;l"l  be 
made  to  have  each  vessel  enter  detailed  n.-tcs  C'  ncorning  the  surface  Hater 
tempieratures  on  its  track  chart  fi~r  each  cruise,  appendin,^  a  table  of 
observations,  an",  transmit  this  infornaticn  rapidly  to  the  fisf.crics 
experiment  stations  of  each  of  the  cooperating  prefectures. 

e.  Fishing  seasons 

The  period  from  May  to  October  in  which  this  year's  survey  v;as  car- 
ried out  is  suitable,  but  if  possible  it  wuid  be  desirable  to  start 
out  in  April  s-^  that  the  bo'ts  could  bo  on  the  fishin-  ,_rr.unds  inthe 
early  part  of  May.  The  necessity  f^r  this  is  seen  in  the  fact  that  even 
in  iirea  III  the  Musashi  Maru  and  the  Sagami  r.!aru  took  a  fair  number  of 
albaccre  in  May.   These  arc  cr  nsidered  t^  be  the  remnants  of  the  -^vinter 
albacore,  but  it  appears  necessary  to  investigate  the  migration.?  of  the 
albacore  during  the  period  bct\/een  the  ra.ntor  season  and  Eay. 

In  the  course  of  the  Kamui  Main's  operations  in  the  middle  of  October 
it  appeared  from  the  fish  theirisolvcs  and  from,  the  oceanographic  condi- 
tions that  the  fish  taken  in  tho  first  part  of  the  operations  ■.■/ere  summer 
albacore  while  tlios.;  taken  in  the  latter  oart  of  the  cruise  when  the  vessel 
moved  farther  southward  were  vdnter  albacore.  For  example,  the  fish 
taken  in  the  first  part  of  the  operations  wore  small  (it  may  be  prem.aturc 
to  judge  that  all  small  fish  arc  su'^-mor  albacore,  however,  this  is  assumed 
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on  the  basis  that  these  fish  were  of  the  same  size  as  those  taken  nn  the 
third  cruise)  and  they  were  taken  in  writers  viheve   the  water  color  was 
bad  and  the  differences  between  the  temperatures  at  the  siorfacc  and  at 
the  50,  100,  and  200  meter  levels  were  c^cat.  During  the  latter  half  of 
the  operations  the  water  color  was  generally  favor^.blc,  the  difference 
between  the  water  temperatiores  at  the  surface  and  at  lower  levels  was 
small,  and  the  oceanor;raphic  conditions  resembled  those  found  on  the 
winter  tuna  grounds  (see  the  appended  table  of  the  vertical  distribution 
of  temperatures  on  winter  tuna  grounds).  !7hat  was  attempterl  was  to  carry 
on  operations  covering  the  end  of  the  summer  albacore  and  the  beginning 
of  the  winter  albacore  as  well  as  both  fishing  grounds  (north  and  south) . 

There  follows  an  example  of  the  vertical  distribution  of  water 
temperatures  on  the  winter  albacore  (-..rounds  (taken  from  observations  made 
aboard  the  Karaui  Maru  in  1937  and  1938). 

/  Four  graphs  of  the  distribution  of  surface  water  temperatures  have 
been  omitted  here  because  the  curves  were  n^^-t  clearly  identified. _/ 
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/^Vertical  Distribution  of  TiJater  Temperatures  on  Albacore  Graunds_7 
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Report  of  Results- of  Albo.corc  Fishing 
Ground  Development 

Tokyo  District  Fisheries  Experiment  Station,  Oshima  Branch 

1,  Name  of  vessel  -  Musashi  Mnru 

2,  Type  of  operation  -  Albacore  fishing  ground  exploration 

3,  Outline  of  operations 

Repairs  to  the  hull  were  begun  early  in  April,   All  haste  was  made, 
but  because  of  the  current  situation  the  v;ork  took  an  unexpectedly  long 
time.   Preparations  for  fishing  were  at  last  begun  nn  May  5,  ind  in  the 
159  days  before  everything  was  secured  on  October  10  four  cruises  wore 
made.  Beginning  on  May  5  the  fishing  gear  was  assembled,  dried,  and  dyed. 
On  May  10  bait  and  ice  were  taken  aboard  and  the  compass  error  vras  measured. 
On  M-y  11  the  vessel  departed  Misaki  for  its  first  cruise. 

First  Cruise 

The  vessel  sailed  seven  days  and  nights  after  leaving  Misaki  and 
arrived  on  May  18  on  the  fishing  grounds  of  Iccea   III  where  it  immediately 
began  fishing  operations.  The  position  of  the  first  ground  fished  was 
30°N,  165°  4-6 'E,  but  no  albacore  were  taken  there  so  the  vessel  proceeded 
on  a  course  to  the  northeast  searching  for  suitable  u/atcr  temperatures. 

Later  at  35°  37 'N,  172'^  09 'E  eight  albacore  were  taken,  after  which 
the  vessel  continued  to  seek  suitable  vater  temperatures.   On  ?fciy  23  in  an 
area  with  a  surface  temper ~ture  of  17°  a  school  accompanied  by  countless 
birds  was  seen,  and  since  the  fish  bit  on  the  trolling  lines,  longline 
operations  were  immediately  begun,   "^^hilc  patrolling  the  lines  albacore  were 
seen  swimming  near  the  surface.  They  ?;cre  chummed  in  tr-.   the  boat  vdth 
salted  sardines  and  112  fish  were  taken  with  poles.   Viben  the  lines  were 
hauled  in  there  were  12^.  fish  on  them,  making  a  total  of  236  fish.   It  is 
thought  that  if  live  sardines  had  been  available  several  thousand  albacore 
could  have  been  taken  at  once,  and  it  is  extremely  regrettable  that  no  live 
bait  was  carried. 

Later  operations  produced  no  albacnre  and  after  11  days  of  fishing  the 
vessel  turned  back,  reaching  Habu  Harbor  on  June  8.   The  vessel  arrived 
baok  at  Misaki  on  June  9,  sold  its  catch,  and  then  began  to  repair  fishing 
gear. 

Second  Cruise 

With  the  gear  all  in  order  and  bait  and  ice  loaded  aboard,  the  vessel 
sailed  from  Misaki  on  June  15  and  after  putting  in  at  Habu  Harbnr  proceeded 
straight  to  the  fishinj^  grounds.   The  fishing  grounds  in  .brea  III  were 
reached  on  June  23  ^nd  thereafter  fishing  continued  for  11  days.   There  was 
generally  little  change  in  temperature  on  the  fishing  grounds.   Operations 
were  halted  on  July  7  and  the  vessel  began  its  return  voyage.  After 
stcamin,^  for  seven  days  and  nights,  the  vessel  reached  Misaki  on  July  lA 
7*iere  it  landed  and  sold  its  catch. 
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Third  Cruise 

After  the  completion  of  the  preceding  cruise  the  fishing  gear  iras  put 
in  order  and  repairs  were  made  to  the  hull.  On  July  21  ice  and  bait  were 
taken  aboard  and  the  following  day  the  vessel  sailed  from  llisaki.  Bad 
weather  was  encountered  off  Nojimasaki  and  the  vessel  took  refuge  tempo- 
rarily at  Tateyama,  On  the  24.th  she  left  Tateyaraa  and  headed  directly 
for  the  fishing  grounds,  arriving  on  the  fishing  grounds  in  Area  III 
after  seven  days  and  nights  of  steaming.  At  first  the  vessel  proceeded 
northward  from  39°  38 'N,  163°  18, 5 'E  on  a  north-by-east  course  in  search 
of  zones  of  suitable  water.   Many  birds  were  seen  at  AA°   03 'N,  16^°  10 'E 
and  the  lines  were  immediately  set,  but  there  was  no  catch  other  than  some 
sharks  /"isurus  nasus  7.  A  set  was  made  on  August  2  at  7^2°  25. 5 'N, 
165*^  23 'E,  but  just  as  in  the  preceding  set  only  Isurus  nasus  were  taken. 
Seven  more  stations  were  fished  between  4,2°  and  38°  39 'N  after  v/hich  the 
vessel  began  its  return  voyage  on  August  10.   After  steaming  for  ten  days 
aiid  nights  she  arrived  on  August  23  at  Misaki  where  the  catch  was  landed 
and  sold.  On  the  way  back  a  low  of  7^  mm  was  encountered  at  36°  20 'N, 
152°  i4.9'E  and  the  vessel  put  out  a  sea-anchor  and  remained  hove  to  for  2A 
hours. 

Fourth  Cruise 

After  returning  from  the  preceding  cruise,  repairs  were  made  to  the 
fishing  gear.  On  August  28  ice  and  bait  were  taken  aboard  and  on  the  29th 
the  vessel  departed  the  Misaki  base  for  the  fishing  grounds.  i\ftor  seven 
days  and  nights  of  steaming  she  arrived  on  the  fishing  grounds  of  i\rea  III 
and  began  fishing  September  6  at  U3'^   15 'N,  167°  19'E  with  a  water  tempera- 
ture of  17°,  Thereafter  seven  fishing  trials  were  made  in  the  area  between 
^^3°  and  U°  20 'N  and  167°  2,5'  and  17/^°  33 'E  with  surface  water  temperatures 
of  15.5°  to  17,5°,  however,  the  albacore  catch  was  not  very  good.  Finally 
trials  were  made  at  ^^0°  43'N,  170°  40'E  and  at  4.0*^  U'N,  170  51'E,  and 
then  on  September  17  operations  were  ended  and  the  vessel  began  its  return 
voyage.   She  arrived  back  at  Misaki  on  September  28  and  on  the  29tb  the 
catch  was  landed  and  sold.  During  the  trip  back  signs  of  an  approaching 
typhoon  were  encountered  at  37°  33'N,  152°  56'E  and  the  vessel  hove  to. 
After  reaching  Misaki  repairs  were  made  to  the  fishing  gear,  and  on 
October  10  the  albacore  fishing  experiments  were  at  an  end. 

4.  Conditions  on  the  fishing  grounds 

First  Cruise 

In  the  area  covered  by  this  cruise  the  sijirface  temperatures  ranged 
from  17°  to  18,1°.  The  maximum  variation  between  temperatures  at  the  surface 
and  at  50  meters  was  2.5°  with  an  average  of  1,6°,  Currents  were  generally 
weak,  with  a  maximum  velocity  of  1,5  knots  and  no  strong  currents.  On  the 
fishing  grounds  the  currents  were  somer/hat  complex  and  lines  of  discon- 
tinuity were  encountered  from  time  to  time. 

Second  Cruise 

On  the  fishing  grounds  of  this  cruise  the  surface  temperatures  ranged 
from  18,4.°  to  22°,  A  search  was  made  for  suitable  vratcr,  but  there  was 
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little  variation  in  temperatures  and  the  greatest  difference  betnecn  the 
surface  and  the  50-incter  level  was  only  3.4-°.  Currents  were  strong  and 
their  general  direction  was  northeasterly. 

Third  Cruise 

At  the  beginninc  of  this  cruise  the  vessel  proceeded  fror.  39°  38 'N 
on  a  north-by-east  course  in  search  of  suitable  water.  North  of  <4.3°N  the 
water  temperature  fell  sharply,  there  were  few  zones  of  suitable  17''  to 
18®  water,  and  cold  zones  of  13°  to  15°  water  predoninntcd.   The  effect  of 
the  cold  currents  was  thought  to  be  great. 

Fourth  Cruise 

The  currents  were  gentle  on  the  grounds  between  .4.3°  and  UU°   30 'N  and 
167°  and  174.°E  and  only  a  slight  northeasterly  flow  could  be  detected. 
A  search  for  suitable  water  was  made,  but  few  variations  in  temperature 
were  encountered. 

5.  Schools  and  signs  of  life  on  the  sea,  relationship  between  the  types 

of  schools  and  bait-taking,  and  the  relationship  between  weather  and  current 
and  bait-taking 

On  the  first  cruise  many  flocks  of  birds  iverc  seen  at  36°  25 'N,  172° 
29'E  in  an  area  with  a  17°  surface  t^jr.pcratura.   The  lines  were  immediately 
set,  and  while  patrolling  them  a  school  was  seen  swimrlng  close  to  the 
surface.  An  attempt  was  made  to  fish  the  school  rdth  poles,  but  the  fish 
were  movin^  fast  and  calted  sardines  were  used  for  bait,  there  being  no 
live  sardines  aboard,  and  as  a  result  it  was  impossibl,'  to  hold  the  school 
alongside  for  any  length  of  time.   On  the  other  cruises  few  birds  were 
sighted  and  no  alba'^ore  were  seen  in  the  water.   The  currf~nts  at  the 
surface  and  at  the  level  at  which  the  fish  were  s^Timning  were  not  the  same, 
and  therefore  even   when  a  good  fishing  ground  was  once  discovered  it  was 
extremely  difficult  to  know  how  far  to  go  and  in  what  direction  in  order 
to  set  the  linos  on  the  follo".7ing  day. 

6.  Methods  of  keeping  bait  and  the  relationship  between  freshness  and 
effectiveness  of  bait 

Before  sailing  the  inside s  of  the  fishholds  were  thoroughly  cleaned 
and  clean  straw  mats  were  spread  in  them.  Approximately  the  lov?cr  one- 
third  of  a  hold  was  then  filled  'xLth  crushed  ice  and  the  boxes  of  frozen 
squid  wore  stowed  on  top  of  this  layer.   More  crushed  ice  •..•as  heaped  on 
top  of  the  bait  to  a  level  of  about  two-thirds  o^   thr.  capacity  of  the  hold. 
The  boxes  of  salted  sardines  were  then  placed  on  to"5  of  this  layer  r.nd 
carefiiily  covered  v.lth  severi'.l  layers  of  straw  m-.ts.  The  inner  "nd  outer 
hatch  covers  were  put  on  and  covered  tightly  with  a  tarpaulia  so  tJiat  no 
sea  ';(nter  could  leak  in.   There  ivas^  hov;cvcr,  consider; i^->lc  loss  of  ice  by 
mcltii.g,  and  at  the  end  of  th^  survjy  the  icehcldc  were  inspected  and  found 
to  need  repairs,   ^^^en  the  vessel  was  undergoing  repairs,  the  rotten 
portions  of  the  paititions  were  replaced  and  the  inadequately  insulated 
places  -were  all  fixed. 

£  k   tabic  of  data  on  bait  has  been  omitted  from  the  tranelation  hero._7 

150 


7.  Sizes  (weights,  lengths)  of  the  largest  and  smallest  albacore  taken, 
and  the  number  taken  in  the  largest  single  catch 

Largest    21.38  kg      1.03  meters      taken  May  22 
Smallest     A. 31         O.ii?  taken  May  23 

The  largest  single  catch  was  made  on  the  first  cruise  on  May  23  when  236 
fish  with  an  average  weight  of  9.8  kg  were  taken. 

8.  Methods  of  handling  and  keeping  the  catch 

The  fish  were  thoroughly  cleaned  and  the  dirt  removed  from  the  outside 
of  them.  They  were  then  wrapped  in  waxed  paper  and  packed  in  crushed  ice 
in  three  tiers  so  that  they  were  completely  covered  with  ice.  Boards 
were  placed  between  the  layers  of  fish  to  keep  then  from  pressing  on  each 
other  and  to  give  the  ice  a  chance  to  work  most  effectively. 

9.  Place,  proceeds,  and  manner  of  sale 

The  catch  was  sold  at  Misaki  in  Kanagawn  Prefecture  at  auction  by 
written  bid.   The  total  value  of  the  landings  from  all  four  cruises  was 
¥  10,010.39  and  the  total  proceeds  realized  were  ¥  9,309.69. 

10.  Summary  table  of  the  results  of  operations  /  This  t-.ble  has  been 
omitted  from  the  translation.  The  essential  data  appear  in  Tables  4.  and  5j 

11.  Opinions  concerning  vessels,  gear,  methods,  grounds,  and  seasons 

a.  Fishing  vessels 

Since  the  vessels  are  to  operate  in  distant  waters,  the  first  principle 
is  that  they  should  be  strong.  The  period  covered  by  this  survey  v/as  a 
comparatively  calm  season  and  there  was  little  fear  of  clanger  from  bad 
weather,  but  the  fishing  grounds  are  about  1,600  miles  from  the  base, 
and  it  requires  over  16  days  for  the  trip  out  and  back  so  thr  boats  must 
be  correspondingly  equipped  with  cargo  capacity  and  facilities  for  the 
preservation  of  the  catch  so  as  to  be  able  to  increase  the  number  of  drys 
spent  in  operations  on  the  fishing  grounds,   /ccnrdin^  ly  the  cpacity  of 
the  fuel  tanks  must  be  increased  and  the  insulation  of  the  fishholds  must 
be  perfected.   In  view  of  these  facts,  the  PiJusashi  Maru  .vrs  provided  with 
as  much  additional  fuel  capacity  as  her  hull  could  stand  ?.lthout  being 
weakened  and  the  icehold  which  had  the  poorest  insulation  was  repaired. 
It  is  thought  that  ideally  the  vessel  should  be  of  180  tons  with  360 
horsepower  and,  since  the  operating  period  is  during  the  sumwor,  she  should 
be  equipped  with  effective  refrigeration  machinery. 

b.  Fishing  gear  and  methods 

The  main  fishing  gear  is  the  longline,  but  pole-fishing  and  trolling 
gear  should  be  prepared  for  use,  particularly  as  it  sometimes  happens 
that  dense  schools  swim  near  the  surface  and  can  be  advantageously  fished 
with  pole  and  line  methods.  On  vessels  like  this  one,  however,  there  is 
the  drawback  that  because  of  the  small  capacity  of  the  holds,  vihen  live 
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bait  is  carried  tha-  amount  of  ice  which  can  be  carried  for  preservini_,  the 
catch  is  diminished. 

c.  Fishing  grounds  and  seasons 

The  best  fishinj  grounds  are  probably  those  "/here  the  surface  tempera- 
ture is  17°  and  the  temperature  at  50  meters  is  about  11°,  but  the  ron^c- 
of  migration  is  limited  to  small  scattered  areas  and  the  schools  are 
small.  It  is  thou.jht.  that  at  tim.es  the  schools  congregate  densely  near 
the  surface  and  at  times  they  come  to  the  surface  in  pursuit  of  squid 
and  small  fish.  The  schools  s?7im  at  rather  hi^h  speeds  and  it  is  believed 
that  it  would  be  most  efxeccive  to  chum  them  in  to  the  boat  and  fish  them 
with  poles,  ho:uevor,  since  the  range  of  occurrence  of  tbe  schools  is 
small  some  difficulty  is  found  in  soarohing  for  them.   As  for  the  fishing 
season,  it  is  thought  that  the  designated  operating  period  is  adequate. 

(a)     Summary 

(A)  General  Aspect  of  the  Distribution  of  '^.tcr  Temperatures  and  Specific 
Gravities  (see  Charts  of  Monthly  Isotherms  and  Isctones)  from  the  First  Ten 
Days  of  May  On 

Operations  were  begun  May  18  and  during  the  month  of  May  the  operat- 
ing vessels  covered  the  v/hole  area,  rdth  5  vessels  between  32°  and  37°N. 
This  was  about  A°  of  latitude  farther  north  than  the  operating  areaof  the 
previous  year.  The  surface  water  tem.peraturv-:s  ranged  from  about  17°  in 
the  north  to  about  20°  in  the  southern  part  of  the  area,  or  a  slope  of 
about  3°  in  6°  of  latitude.   This  was  about  twice  as  gentle  a  slope  as  was 
seen  in  the  previous  year.   Just  as  in  the  previous  year,  the  tomnerature 
profiles  in  the  eastern  and  western  parts  of  the  area  were  roughly  parallel. 
The  zones  of  17°  -  19°  water  appeared  to  follow  roughly  the  line  of  35°N. 
As  for  the  vertical  distributi'^n,  the  temperatures  at  50  meters  were  2^ 
lower  than  those  at  the  surface,  those  at  100  meters  wore  1°  lower  than 
those  at  50  meters,  and  those  at  200  meters  were  1°  lov/er  than  those  at 
the  100-meter  level,   /t  each  level  the  north-south  and  east-west  pro-    • 
files  had  roughly  the  same  slope  as  the  surface  temper-" turcs.   The  dis- 
tribution of  specific  gravities  in  the  surface  v/atcrs  was  lower  in  the  north 
with  a  figure  of  2600  in  the  southern  part  cf  the  area.   At  the  50-metcr, 
lOO-metcr,  and  200-meter  levels  the  lowest  values  were  in  the  cast,  ^vith 
25A0  to  2530.   In  the  southern  part  west  of  a'iout  170°^  values  of  2620 
were  obtained  and  differences  v/ere  seen  between  the  surface  waters  and 
those  below  the  50-moter  level, 

June 

Eight  vessels  were  in  operation  durin(_;  this  month  and  they  covered 
roughly  the  area  between  32°  and  38°N,   Surface  temperatures  in  these 
waters  ranged  from  about  17°  in  the  north  to  19°  -  20°  in  the  south, 
showing  a  slope  of  about  3°  in  6°  of  latitude,   u'hen  compared  with  the 
water  temperatures  at  the  same  latitudes  in  the  last  10  days  nf  the  pre- 
vious month,  they  showed  a  rise  of  about  l'^,  and  the  zone  of  17°  -  19° 
water  had  moved  northward  about  2°  of  latitude  from  its  position  of  the 
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preceding  month  so  that  it  was  distributed  in  the  vicinity  of  37  N. 
Except  for  some  complexities  in  the  nei/;hborhond  of  167°E  and  176'^E,  the 
isotherms  ran  approximately  parallel  in  an  east-v;est  direction. 

Temperatures  at  the  50-meter  level  were  about  2°  lower  than  those  at 
the  surface.  No  great  complexity  was  seen  at  this  level;  the  slope  was 
A°   of  temperature  in  4-°  of  latitude,  and  the  east-west  profiles  were 
roughly  parallel. 

At  the  100 -meter  level  the  temperatures  were  about  2'  lower  than 
those  at  the  50-meter  level,  and  there  were  some  complexities  in  the 
vicinity  of  173'^E.  The  slope  was  2°  in  3°   of  latitude  and  the  east  and 
west  profiles  were  approximately  parallel. 

Temperatures  at  the  200-meter  level  were  about  1°  lovier   than  those 
at  the  100-meter  level  and  the  slope  was  generally  the  same. 

As  for  the  distribution  of  specific  gravities,  at  the  siorface  there 
was  a  boundary  at  about  35°N,  north  of  which  the  values  were  lew,  with  a 
figure  of  2550,  while  to  the  south  hirher  values  to  2600  viere   found.   The 
distribution  at  the  50-mctcr,  IGO-meter,  and  200-r.otcr  levels  was  roughly 
the  same  as  that  at  the  surface,  but  at  the  50-meter  level  water  with  the 
rather  high  chlorinity  of  2620  was  encountered  east  and  west  of  170°E. 

July 

Eight  vessels  were  in  operation  durin^;.  the  month  and  they  covered 
the  area  between  33°N  and  4.3°N  in  Ixcas  1   and  II,  while  in  /iroa  III  they 
were  between  3A'^'^   and  ii.0°N.   In  Areas  I  and  II  the  sijrface  tempsratures 
ranged  from  17"^  in  the  north  tc  22°  in  the  south  for  a  slope  of  5°  in  10° 
of  latitude.   The  zones  of  17"^  -  19°  water  showed  a  rapid  northward  move- 
ment of  about  5°  from  their  position  of  the  previous  m':>r.th,  placing  them 
in  the  vicinity  of  4-2''N.   In  Area  III  the  surface  water  ten-'oratures 
were  20°  -  21°,  somewhat  higher  than  at  the  same  latitudes  in  the  other 
two  Areas. 

At  the  50-meter  level  the  temperatures  showed  a  marked  irop  of  5  - 
6°  from  those  at  the  surface.   In  jlreas  I  and  II  the  slope  was  a  gentle 
one  of  about  7°  in  10°  of  latitude,  but  in  Area  III  there  was  a  steep 
slope  of  about  6°  to  3°  of  latitude.  East  and  west  the  profiles  were 
roughly  parallel. 

Temperatures  at  the  100-meter  level  were  1"  -  3°  lower  than  at  50 
meters.  At  the  200-metor  level  they  were  1°  lower  than  at  100  meters. 
The  slopes  at  these  levels  were  approximately  the  same  as  at  50  meters. 

Specific  gravities  at  all  levels  were  around  2500  in  the  northeastern 
part  of  the  area  and  2600  in  the  southwest. 

August 

Five  vessels  were  operating  during  this  month.  Most  of  thorn  were 
close  to  the  parallel  of  ^5°N  and  a  few  were  on  the  south  side  of  UO   N  in 
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the  neighborhood  of  175°E.  Surface  temperatures  ranced  from  16°  to  21'' 
between  4.5°N  and  AO°N  giving  a  slope  of  5°  for  5''  of  latitude.   The 
eastern  and  western  profiles  were  roughly  parallel.   There  was  a  wr.rm 
zone  of  25°  in  the  vicinity  of  38°N,  and  a  cold  zone  viith   a  ter.perature 
of  13°  in  the  northvie^t'^rr)  corner  of  the  area.   The  zones  of  17°  -  19° 
water  had  moved  nortm^ard  2'-'   of  latitude  from  their  position  of  the  pre- 
vious month  and  were  in  che  neighborhood  of  -i+4.°K.   This  represents  a 
shift  of  1°  to  2°  of  latitude  northward  over  the  previous  year. 

The  temperatures  at  the  SO-meter  level  were  5°  -  6'^  lower  than  those 
at  the  surface,  and  those  at  ICO  meters  and  200  meters  were  each  one 
degree  lower.  At  each  level  the  slope  was  3^  ef  temperature  to  ^°  of 
latitude,  and  the  eas^-west  profiles  wore  roughly  par-'.llol. 

Specific  gravity  values  in  the  surface  waters  were  2^50  in  the  north- 
western part  of  Jlrea  III  ani  2500  at  the  n'^rthern  edge  of  /irea  II. 
Throughout  the  whole  area  the  value  of  2550  followed  roughly  along  the 
parallel  of  A3°N.  Across  Areas  II  and  III  there  was  highly  saline  water 
of  2700  north  and  south  of  the  parallel  of  38^11.  The  SO-neter,  100-meter, 
and  200-meter  levels  all  shov;ed  the  S'lme   tendency  toward  higher  chlorini- 
ties  in  the  southern  part  of  the  area  and  lower  values  to  the  northeast. 

September 

During  this  month  there  were  seven  vessels  in  opcrati"n,  all  of  them 
between  ^0°   and  45°N,   Sui'faco  vjater  temperatures  ranged  from  14.°  to  21°, 
giving  a  slope  of  7*^  of  -cemperaturt'  in  5"  of  latitude.   The  prr files 
were  roughly  parallel  east  and  v;e&t.  The  zr-ijes  ^^   17°  -  19°  water  showed 
a  tendency  to  move  somewhat  snuthiffard  in  this  month,  and  were  located  in 
the  vicinity  of  /|,3°N.   In  the  neighborhood  of  4-5°N,  where  the  water  tem- 
perature had  been  16°  in  the  preceding  month,  temperatures  of  14"  or  15° 
appeared  in  places. 

Temperatures  at  the  50-meter  level  were  5°  -  6°  below  those  at  the 

surface  and  ^vent  down  to  9°  in  the  north  and  15°  in  the  south' ;rn  part  of 

the  area.   The  temperature  profiles  were  roU(_hly  parallel  to  the  ecist 

and  west  on  both  sides  of  a  comple::  formation  in  the  vicinity  of  the  I80th 
meridian. 

Temperatures  at  the  lOO-meter  level  were  1°  lower  than  those  at  the 
surface,  and  those  at  the  200-raeter  level  were  2°  lower  than  the  100-meter 
level. 

At  all  levels  there  vras  a  tendency  for  lower  specific  gravities  to 
accompany  lower  temper a  tares,  but  in  general  the  values  were  higher  in 
the  east  and  lower  in  the  v/est. 

First  Ten  Days  of  October 

Six  vessels  were  operatin^^  during  this  period,  most  of  them  between 
AO°N  and  45°N  with  a  few  of  them  in  the  neighborhood  of  39°N.  The  surface 
water  temperatures  ranged  from  15°  to  13°  giving  a  slope  of  3°  f'^r  7°  of 
latitude,  and  the  east-west  profiles  were  roughly  parallel.   TVie  zones  of 
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17  -  19°  water  had  moved  southward  about  3°  of  latitude  to  the  vici"it:.' 
of  ^0°N. 

The  50-metpr  level  had  temperatures  of  from  2^  to  5  lower  then 
those  at  the  surface,  and  those  at  the  100-meter  level  were  1-4-°  below 
those  at  50  meters.  At  the  200-meter  level  the  temperatures  Tiere   1°  to 
2°  below  those  of  the  100-meter  level.  At  all  levels  the  specific 
gravities  were  directly  proportional  to  the  temperatures  with  low 
chlorinities  in  the  north  and  high  values  in  the  south,  however,  no 
chlorinities  of  more  than  2600  were  found. 

In  conclusion,  a  comparison  of  the  surface  temperature  distribution 
during  this  year's  operatin;:  period  from  May  to  October  VTith  the  dis- 
tribution shown  for  the  same  area  on  the  North  Pacific  Oceanographic 
Charts  published  by  the  Navy  Hydro^raphic  Office  shc:-3  a  tendency  toward 
roughly  the  same  distribution,  however,  various  localized  differences  due 
to  conditions  at  the  tim.e  are  apparent,   /n  examination  of  the  vertical 
distribution  of  temperatures  at  the  50-meter  and  100-meter  levels  indicates 
that  the  temperature  difference  between  the  surface  and  the  100-meter 
level  gradually  increases  from  "fey  to  September,  but  that  fmm  October  on 
it  decreases  at  a  comparatively  rapid  rate.   The  rate  of  increase  and 
decrease  of  the  difference  between  the  temperature  at  the  50-meter  level 
and  the  100-meter  level  was  net  very  marked  this  year. 

A  grouping  by  areas  of  the  cases  in  ^Thich  albacore  were  taken  and 
the  cases  in  vrtiich  no  albacore  were  taken  is  shovTn  in  Table  7A  "Cases  in 
v3iich  Albacore  Were  Taken"  and  B  "Cases  in  "liich  No  .\lbacore  Tl-ere   Taken", 

(B)  Water  Temperatures  and  Catch  Ratios 

In  order  to  aid  the  consideration  of  the  level  at  which  the  albacore 
swim  in  the  operating  area  of  this  investigation,  the  relationship 
between  catch  rates  and  the  temperatures  at  the  surface,  50  meters,  and 
100  meters  has  been  shown  in  tables  3,  9,  and  10.   The  catch  rates  used 
in  these  tables  are  the  number  of  fish  taken  per  100  hocks  fished,  rnd  the 
temperatures  have  been  rounded  off  by  discarding  fracti'"^ns  belor  .5  (for 
example  a  temperature  recorded  as  15°  m.eans  from  14..  5^  t.  15.4°). 
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Figure  4.  Charts  of   Monthly  Isotherns  end  Iscchlors 

Dotted  lines  shou  presvinod  positions, 
isotherns 
isochlors 


/  TN:  The  figures  on  the  grrphs  nre  in  nany  crses  alnost  illegible  end  the 
readings  given  in  the  trcnsrijiticn  nuFt_be  regarded  as  guesses,  especially 
in  the  case  cf  scne  of  the  IsochlcrG.^y' 
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Table  7  Relationship  of  the  Albacore  Catch  and  the  Slope  of  the 

Vertical  Distribution  of  TTater  Temperatures  at  Each  Level 
(Surface,  50  Meters,  100  Meters)  by  Month  and  /vrea 

A.  Cases  in  '.tiich  Albacore  Were  Taken 


Average  Temperature  at  Each  Level  (^c) 

Level 

Surface  (A)      !    50  Hotcrs  (B)        100  Meters  (C) 

Month 

I  •  II  III   :   I  :  II  III     I   ,  II  ^  III 

■ ' ! i j '■■ '■ 1 1 

5 

18.0 

18.5 

17.3 

16.1 

;i5.9 

16.1 

:  U.7 

15.1 

;  15.1 

6 

:  18.1 

i 

18.1 

16. /^ 

16.2 

'l&.9 

15.5 

;   U.7 

'   16.0 

1  12.1 

7 

i  18.9 

19.1 

18.6 

•   13.3 

U.6 

16.9 

11.3 

i  12.9 

I 

1  15.1 

8 

17.7 

20.1 

20.7 

i   11.0 

13.9 

13.5 

j   9.^ 

:  12.2 

i  10.8 

9 

16.9 
1 

18.3 

13.8 

■■      10.7 

13.  ii 

11.6 

1   9.3 

!  10.8 

i  9.2 

1 

10 

1  15.9 

15.9 

17.9 

U.9 

12.9!  U.S 

\      12.5 

10. /^ 

i  10.7 

Average  Difference  in  Temperature  Between  Levels  C^C) 


Level 

A  —  B 

B  ~  C 

A  —  G 

Munth 

I 

II 

III  ] 

I 

i  " 

III   ! 

I 

II 

.  Ill 

t 

5 

1.9 

2.6 

1.2 

l.A 

0.8 

1.0 

3.3 

;  3.4. 

7   7 

6 

1.9 

1.2 

0.9 

1.5 

1  0.9 

3.A   i 

3. A 

;  2.1 

A.3 

7 

5.6 

1,5 

1.7 

1.5 

1 

;  1.7 

■ 

l.G   i 

7.1 

6.2 

3.5 

8 

6.7 

6.2 

7.2 

1.6 

•  1.7 

2.7    1 

8.3 

.  7.9 

9.9 

9 

6.2 

A.9 

7.2 

l.A 

1 

•  2.6 

* 

2.1       f 

i 

7.6 

7.5  1 

9.6 

10 

1.0 

3.0 

3.1 

2.U 

'  2.5 

^.1   i 

3*^ 

5.5  1 

7.2 
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Table  7B    Relationship  of  the  Albacore  Catch  and  the  Slope  of  the  Vertical 
Distribution  of  ?Jater  Tenperaturos  at  Each  Lcvol  (Surf'^co, 
50  Eeters,  100  Meters)  by  Honth  and  Area. 

B.  Cases  in  V.liich  No  Albacore  Were  Taken 


Month 


Average  Temperature  at  Each  Level  C^C) 


5 

6 
7 
8 
9 

10 


Surface  (A) 


22.8 


II 

III 

19.6 

IS.  5 

19.2 

13.7 

22.7 

20.8 

17.5 

19.6 

20.7 

18.9 

50  loters  (E) 


17.3 


II 

17.3 

III 
16.7 

16.9 

17.3 

18.7 

17.4. 

11.3 

13.-^ 

U.6 

12.2 

100  reters  (C) 


15.4 


II 

16.1 

III 
15.7 

15.4 

16.1 

16.3 

15.2 

9.7 

11.7 

11.5 

9.8 

I.'onth 


Average  Difference  in  Temperature  Between*  Levels  (-C) 


5 

6 
7 
8 

9 

10 


A  —  B 


II 


III 


5.5 


2.3 

1.8 

2.3 

I. A 

4,.0 

3. A 

4.1 

6.2 

8.5 

6.7 

B  —  C 


1.9 


II 

III 

1.2 

1.0 

1.5 

1.2 

2.4 

2.2 

1.6 

1.7 

3.1 

2. A 

II 


7.^ 


Ill 


3.5 

2.8 

3.S 

2.6 

6.4 

5.6 

7.8 

7.9 

9.2 

0.1 
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Table  8       Comparison  of  Albncore  Cetch  Rates  and  Surface  Tomporatures 


Tcnpcratnrc-    L4°     15° 

16° 

17° 

1S° 

19° 

20° 

21° 

22° 

23° 

2/4° 

25°' 

26° 

27°' 

Month 
5 

6 

7 

8 

9 

10 

i          1 

-  _           i   -. 

1    ~     1 

— ;  — io.io 
i 

—  •    — il.83 
i        i 

0.10 1^.35 '6. 65 

— 15.56: 5.03 

9.23 

4..  01 
0.20 
3.37 
9.SA 

5.87 
A.  89 
1.80 

0.53 

A.  28 

2.9:^ 

3.75 
0.91 

0.30 
1.30 

1.^0 

0.A3 
___ 

0.17 

1.20 

0.18 

O.IC 
0.37 

_-_ 

->- 



o.AO 

0.20 





Table  9       Conparison  of  Albacoro  Catch  Ratns  and  Teinperaturos  rt  the  50-meter  Lot 


Temperature 

7° 

8° 

1 

qO 

10° 

11° 

12'^^ 

13° 

1 

1 

'  16° 

17° 

18° 

19 

20° 

t^ 

j.'onth 
5 

— 

»_- 



--- 



— 

1.20 

7.26 

4,.  62 

1.40 





6 

i 









— 



5.63 

3.67 

0.20 





7 

■ 

4.50 

2.55 

1.62 

0.68 

0.A7 

0.51 

0.28 

0.23 

0.10 





8 

0.20 

0.-49 

0.Z,5j0.10 

0.10 





9 

— 

2.67 

5.21 

3.91 

2.56 

4.53 

0.10 

0.30 

1.70 

0.37  0.50 



0.20 

10 

2.00 

6.15 

1 
4.92  5.0012.58 

i 

9.16 

A.  33 



5.95 

12.11  9.36 

5.10 

0.96 

1.70 

Table  10       Comparison  of  Albacore  Catch  Rates  and  Temperatures  at  the  100-netcr  LevG 


Temperature 

5°!     6° 
1 

7° 

■""'■go' 

9-" 

'"10°" 

"11^" 

~2°~ 

13° 

U°     15° 

16° 1  17° 

18° 

] 

Month 
5 

1 

1 

1 



— 

— 





— 

26.20 

A. 91 

6.72  0.55 

__.. 

- 

6 

—  1   — 





— 

— 

— io.io 

I 

0.90 

0.5315.28 

5.28 

— 

— 

- 

7 

--- ,   __- 



2.50 

3.69 

2.88 

0.23 

0.61 

0.39:0.17 

i 

0.27 

— 

— 

- 

8 

1 



0.47 

0.24 

0.10 

0.70 



1    __ 

1 
1 





0. 

9 

—  1.63 

0.80 

4.07 

5.% 

2.17 

2.00 

0.30 

— 

""1 



- 

10 

4..  30 '3. 35 

1 

^0.;:3 

5.15 

5.30 

6.97 

7.50 

2.33 

6.48  1.60 

17.3 

— 

— 

- 
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(Il)  Table  of  Sums  Designated  to  be  Paid  as  Subsidies  for  Albacore 

Fishing  Grounds  Leveloment 


Vessel 

-  -  ■' n 

Prefecture 

■■ 

Item 

Amownt 

Operoting  Period 

Shlratori 

Maru 

Aichi 

Developirent 
Supervision 
Total 

grant 
grant 

25,000.00 

1,000.00 

26,000.00 

r.ay  1  to  Sept.  30 
5  months 

Liyagi 

I'MTM 

riyagi 

Devalo'.^ent 
Supervision 
Total 

grant 
grant 

23,300.00 

1,000.00 

24,3''^0.00 

ilay  1  to  Oct.  31 
of  which  5 
months 

Aouori 
:.pru 

Aoinori 

Devclo"!;.3nt 
Supervision 
Total 

grant 
grant 

20,200.00 

9:''0.00 

21,  V '0.00 

ray  1  to  Oct.  31 
of  which  5 
months 

Fusa 
Maru 

Chiba 

Developrent 
Supervision 
Total 

grr-nt 

erant 

■■ 

18,850.00 

A50.00 

19,300.00 

I:ay  1  to  Oct.  31 
of  -Thich  5 
months  (150  days) 

Akita 
Icru 

Akita 

DGVolopr:£at 
Supervision 
Total 

grant 
grant 

16,000.00 

1,000.00 

17,000.00 

Uay  1  to  Sept.  30 
5  months 

Iwate 
Maru 

Iv;ate 

Developnent 
Supervision 
Total 

grant 
grant 

16,320.00 

seo.oo 

17,200.00 

June  1  to  Oct.  31 
5  months 

Saganl 

riaru 

V.nnr.gn-^n 

Dcvelopr.ent  grant 
Supervisior:  grant 
Total 

15,110.00 

3'^0.00 
15,500.00 

i  ay  1  to  Oct.  31 
of  •.7bich  5 
r.'ionths 

Kanui 

Maru 

Kie 

Developnont 
oupervirion 
Total 

grant 

grnnt 

15,/.60.00 

3/^0.00 

16,300.00 

June  1  to  Oct.  28 
of  rjhich  150  doys 

Musashi 

Ivlaru 

Tokyo 

Devslopnent 
Supervision 
Total 

gi-ant 
::rant 

13,990.00 

310.00 

U.  300.00 

I  ay  1  to  Sept.  3C 
5  nontns 

S' 
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(Appended  for  Reference) 

(l)  Budget  of  Albacoro  Fishing  Groimd  Subsidies 

Subsidy  funds  for  olbpcore  fishing  ground  developnent 
(c)  Grants  for  dtivelupnent 
(b)  Grcnts  for  supervision 


¥  171,500 

16C,G00 

11,500 


(II )  Tcble  of  sums  designated  to  be  pcid  as  subsidies  for  albacoro 

fishing  grcTond  developnent 


An  Investigation  of  Albacore 


Purpose 


To  clarify  the  habits  of  albacore  by  conducting  a  biological  study 
of  albacore  caught  by  the  Fuji  Ivlaru.  (_  TN:  research  vessel  of  Shizuoka 
Pref.V 

Results 

In  order  to  determine  the  food  of  albacore,  more  than  70  fish  were 
examined.  Almost  all  of  these  albacore  contained  sardines,  ami  /  TN: 
%sis  ./,  squid,  octopus,  and  other  common  food.   Fish  7'hich  had  ingested 
fish  bones,  scales,  and  pieces  of  radishes  and  carrots  (possibly  thrown 
overboard  from  fishing  vessels)  were  also  found. 

Judging  from  the  condition  of  the  gonads  of  albacore  in  January,  June, 
and  from  August  to  September,  it  may  be  assumed  that  albacore  spavm  around 
November. 

Note:  Fishing  grounds  covered  by  the  Fuji  iiaru  are  as  follows: 


1 
Operating  period 

Position 

Data 

E.   Long. 

N.    Lat. 

Remarks 

Jan.                tuna 

Jan.    5-21 

173^-179" 

28^-30^ 

June                tuna 

June  13-19 

16^°-17A^ 

28°-36° 

Aug. -Sept.    tuna 

Aug.    2Z-Sept.    13 

16?°-173^ 

■j-i  -43 

Although  Mr.  Hascgawa  /  TN:  biologist  v/ith  Shizuoka  Prefecture  Fisheries 
Experiment  Station_7  believes  that  the  spa'vning  grounds  of  albacore  are 
possibly  located  near  the  Midway  Island  3  in  v/aters  from  26°-27°  C.,  this 
has  not  been  yet  confirmed.   It  is  thought  that  the  femiale  releases  over 
300,000  eggs  at  a  single  spavming  and  that  these  eggs  arc  pelagic. 
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Fish  weighing  over  l.i^  kg.  have  been  cp.ught  from  August  to  Soptcmbor. 
As  r«lth  fish  which  are  9-10  months  old,  these  albacore  have  a  pectoral  fin 
length  /  body  length  ratio  of  0.24.6.  Other  mature  individuals  weighing 
from  15-18.75  kg.  have  a  pectoral  fin  length  /  body  length  ratio  of  about 
0.^21  with  a  variation  of  0.166.   Therefor--: ,  it  may  be  concluded  that  the 
pectoral  fins  of  juvenile  albacore  are  short  and  that  these  fins  lengthen 
uith  growth. 

No  significant  differences  were  found  in  ratios  of  head  body  / 
length,  pectoral  fin  length  /  body  length,  and  body  r/eight  /'  body  length 
of  males  and  females  (females  have  a  body  weight  r   body  length  ratio 
approximately  0.015-0.018  %   greater  then  males,  but  this  difference  is 
difficult  to  determine  by  observation) .   Consequently,  it  is  hard  to  dis- 
tinguish between  male  and  female  albacore. 

The  following  tables  represent  body  length,  body  weight,  etc.  of 
albacore: 


Table  1 


Season 

Total 

Body 

Depth 

Head 

Length  of 

'Veight 



Remarks 

Lc^ngth 

Lc  ngth 

Length 

pectcr-il  fin 

(bu) 

(bu) 

(bu) 

(bu) 

(bu) 

(momr^.s) 

June 

382 

251 

71 

SO 

99 

3.210 

female 

n 

309 

270 

78 

89 

116 

4.080 

II 

n 

30^ 

255 

70 

79 

105 

3.a3 

II 

r 

295 

262 

74- 

79 

107 

3.253 

II 

n 

281 

239 

67 

76 

102 

2.613 

II 

n 

255 

2U 

71 

77 

108 

3.013 

II 

n 

315 

261 

75 

34 

103 

3.547 

male 

n 

28^ 

2A3 

67 

75 

105 

2.827 

II 

IT 

275 

23U 

66 

75 

101 

2.613 

II 

II 

2A6 

203 

58 

67 

81 

1.680 

II 

Average 

295 

2a 

70 

78.1 

103 

3.016 

Aug.-  Sept. 

323 

233 

80 

37 

120 

4.400 

female 

n 

317 

269 

76 

S3 

117 

3.890 

It 

II 

312 

266 

77 

32 

110 

3.520 

II 

n 

312 

26^ 

lU 

32 

113 

3.450 

n 

n 

295 

255 

63 

78 

93 

2.890 

II 

It 

319 

275 

73 

35 

126 

3.840 

male 

n 

3U 

266 

74 

32 

103 

3.500 

It 

n 

29A 

252 

71 

78 

109 

2.810 

II 

If 

285 

243 

72 

78 

100 

2.840 

II 

n 

255 

219 

60 

67 

31 

1.350 

11 

Average 

303 

259 

73 

80 

107 

3.299 

Z  TN:  1  bu  s  .12  inch;  1 


momme 


z   .1325  ounce. _7 
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Table  2 


Data 

Body  V7gt. 
Body  length 

Pectoral  fin 

Head  Igth. 

Body  wgt. 

Body 

Remarks 

Body  length 

Body  length 

^Igth. 

Cnonmc) 

(bu) 

June 

female 

12.6 

o.a9 

0.316 

3.2^7 

256 

Average  of 
6  fish 

male 

11.1 

o./,n 

0.319 

3.666 

238 

Average  of 
U   fish 

Aug. -Sept. 

female 

13.5 

0.^26 

0.308 

3.630 

267  I  Avg.  5 

fish 

male 

11.7 

o.a2 

0.309 

2.968 

251 

Avg.  5 

fish 

Aug. -Sept. 

smalle  st 

3.0 

0.^6 

0.306 

.^00 

134.  Sex  not 

fish 

knoTTH 

WHOl  Library  -   serials 


5  WHSE  01013 
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